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Architects’ sketch of new Philip Sporn Plant, design and construction of which 
is under supervision of the American Gas and Electric Service Corporation 


TODAY’S HIGH FUEL COST 


Today’s rising fuel costs, and other unfavorable 
operating conditions are placing increased em- 
phasis on the economic advantages of reheating 
steam in high-temperature central-station boil- 
ers. How importantly a reheat cycle can help 
maintain power prices at low levels is indicated 
by results being designed into the new Philip 
Sporn Plant of the American Gas & Electric 
System. It will have the lowest beat rate ever 
attained in any steam-electric generating station 
—9270 Btu per kwhr. output, with a boiler eth- 
ciency of 90 per cent. 

Three B&W Radiant Boilers for this station 
will generate 930,000 Ib. of steam per hr. each 





at 2080 psi and 1050F. A reheater on each unit 
is proportioned to raise the temperature of 
840,000 Ib. of steam per hr. from 650F to LOOOF 
at 390 psi. High pressure and reheating will 
make possible the production of a kwhr. with 
several per cent less coal than a straight regen- 
erative cycle. 

Helping central stations to get the lowest 
power cost with whatever fuels are available at 
any time is an old story with B&W. 

It will pay you, too, to call on this long B&W 
experience on any plans involving high-temper- 
ature steam generation. 
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Portland, Ore, With Mt. Hood in Background 


(ASME Fall Meeting Program, Portland, Ore., Sept. 7-9, 1948, on page 705 of this issue). 
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Physics Today 
HE appearance in May of the first issue of a new 
scientific monthly magazine, Physics Today, affords 
an opportunity to congratulate and encourage its spon- 
sors, to direct attention of engineers to what should be 
to many of them a stimulating point of contact with the 
activities of physicists, and to review some of the prob- 
lems that confront scientists and engineers in their socie- 
ties and publications 
Physics Today is a ‘‘general-interest journal on physics,’ 
published by the American Institute of Physics. It goes 
to ‘‘all Members, Associate Members, and Associates of 
the Institute at no increase in the dues now in effect."’ 
Its editor, David A. Katcher, writes in the first issue: 
‘Physics Today is for the physicist, to inform him in 
comfortable, everyday language, of what goes on and 
why and who goes where. But it is also for the chemist, 
the biologist, and the engineer, to tell them of the science 
toward which they are driven by so many of their in- 
it is for the student, the teacher, the lawyer, 
it 1S 
it is 


vestigations; 
the doctor, and all who are curious about physics; 
for administrative officials who deal with research; 
for editors and writers whose position puts them midway 
between what is done and how it should be reported; 
it is for you, whatever reason brought you to this page.”’ 
Examination of the May and June issues—all that are 
ivailable at the present writing—shows an attractive 
ormat, with dignified but not stodgy typography and 
iake-up. Each issue contains about 32 pages of text 
iterial plus advertising. It is not an archivist type of 
yuurnal but a readable general-interest magazine. The 
ader will find no mathematics and no five-dollar words 
hat are not common to the vocabularies of educated 
rsons. About a third of the text pages are devoted to 
gned articles and the remainder to ‘‘departments’’ 
hich have broad appeal and yet perform the necessary 
house-organ’’ function essential to society publications. 
In assembling material for departments the editor ap- 
irently does not feel obligated to beat the bushes for 
mething to make up a page or a column for each of 
iem every month, but chooses the wiser course of omis- 
m when items of genuine reader interest do not press 
1 attention. Departments include editorials, Institute 
ioings, Washington Letter, Notes From Abroad, Journal 
‘otes (abstracts of articles in other AIP magazines), 
ews and Views (relating to the field of physics), Books 
reviews), Whereabouts (personals), Calendar of Events 
meetings of scientific and engineering societies), and 
ontributors. 
If the first issues are typical of those that are to follow, 
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the reader may expect to find nothing beyond his field of 
interest or capacity to understand. To date no article 
has exceeded 3600 words and the average is nearer 2000, 
which in itself is an editorial achievement worthy of 
comment. A list of articles so far published will serve 
to show the tone and scope of what the reader may ex- 
pect: ‘‘Trends in American Science,’’ by Vannevar 
Bush; ‘“‘Color Vision,’’ by David L. MacAdam; ‘‘A 
Newsman Looks at Physicists,’’ by Stephen White, 
science writer for the New York Herald-Tribune, *‘ Phy-sics 
and Cancer,"’ by Arthur K. Solomon; ‘“‘The Challenge 
of Industrial Physics,’’ by Howard A. Robinson; ‘‘Po- 
cono Conference,’’ by Richard P. Feynman (a readable 
and informative commentary on a four-day conference on 
experimental physics arranged by the National Academy 
of Sciences, adorned with two delightful pen-and-ink 
sketches), and ‘‘Detecting Atomic Particles,’’ by Serge 
A. Korff. Included also is a summary of the Annual 
Reports of the American Institute of Physics for 1947, 
an excellent example of how what is usually a formal and 
dreary document can be made interesting and intelligible. 

Resisting the impulse to quote from the liberally 
penciled copies under review, let us pass on to a sketchy 
consideration of some of the publication problems con- 
fronting scientific and engineering societies. The launch- 
ing of a new general-interest science magazine in an era 
of inflation which affects adversely publication costs and 
the real incomes of persons who need such a medium is 
in itself an act of faith and courage in support of which, 
it is hoped, a generous response will be forthcoming 
from readers, advertisers, and industry. Certainly there 
are few engineering societies, and probably few scientific 
societies, that are not today wrestling with publication 
problems. Many approaches toward satisfactory solu- 
tions are being proposed and attempted. Breaking with 
tradition raises doubts as to the efficacy of proposals and 
a certain amount of protest. Even when a better service 
is provided, interference with reading habits may gener- 
ate an initial resistance to change. 

Outside the area of cost itself, one of the major prob- 
lems arises from the rapidly growing volume of litera- 
ture that confronts scientists and engineers. One effect 
of this volume is the formation of specialist societies and 
specialist publications of the archive type. Even if a 
man had the means to join all societies related to his 
field and to subscribe to all the publications that might 
be helpful to him he would still lack the time to bene- 
fit largely from membership or to read all the articles of 
value to him. Hence membership in specialist societies 
is generally limited to specialists and the archive jour- 
nals appeal to small groups and to special and a relatively 
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few all-inclusive large libraries. But as the number of 
specialist societies and publications grows, the fragmen- 
tation of areas of scientific and technologic knowledge 
and progress increases, as does the isolation of the indi- 
vidual specialist in respect to the broader fields of science 
and engineering, to new techniques of investigation and 
analysis, to the significance of results obtained, and to 
public understanding of the work and function of the 
specialist. There develops, therefore, the need for other 
types of societies and publications, as well as individuals, 
whose function it is not only to aid in the progress of 
the specialties, but also to communicate that progress to 
workers in other fields and to the public. The American 
Institute of Physics is an example of an organization of 
scientific societies in the field of physics in which the 
strength and the effectiveness of the whole is greater 
than the sum of its parts, that publishes journals of the 
archive type for the benefit of the specialists in its mem- 
bership, that publishes also review journals in the broad 
fields of physics and scientific instruments, and that now 
ventures, with Physics Today, into a general-interest area 
attractive not only to its own members but to nonphysi- 
cists as well. Important as intensive cultivation of 
specialist fields may be, cross-fertilization, brought about 
by knowing what others are doing and the techniques by 
which they achieve results, add vigor and variety to the 
strain and increases the yield. 

Multiplication of research units and of scientific and 
engineering societies and publications offers an almost 
irresistible impulse on the part of social and economic 
planners to bring a sense of order, purpose,,and direction 
out of what appears to be unorganized and overlapping 
activities. Attention is focused on this problem in an 
article reporting, in The Economist of July 3, the Royal 
Society's Conference on Scientific Information and direct- 
ing attention to the proposal advanced by the Association 
of Scientific Workers to provide ‘‘in effect for a form of 
nationalization of the machinery of scientific publica- 
tion." The threats to virility and independence of 
thought and to democracy itself inherent in this proposal 
will be apparent to anyone, and if they are not, a reading 
of the article will reveal them. Well-intentioned zeal 
is no substitute for common-sense when it comes to safe- 
guarding the independence of individuals and institu- 
tions. No amount of efficiency which might be gained 
by an all-inclusive plan, which must inevitably succumb 
to bureaucratic control, will ever compensate for restric- 
tions On incentive, initiative, or independence. 

It must be realized that nationalization is not the only 
means by which incentive, initiative, and independence 
of scientists and engineers may be restricted. The frag- 
mentation of the fields of science and engineering which 
takes place in the formation of specialist societies and 
publications, the overlapping of efforts and programs, 
the apparent lack of planning and organization and of 
unity of purpose and action of professional people cause 
real and grave concern, but even a nongovernmental 
organization of the all-inclusive “‘super’’ type might 
develop abuses of power and restrictions on the incen- 
tives, initiative, and independence of the individual or 
suffer from the frustrations to which coalitions are vul- 


nerable. Thetransitionfromaggressive and defensive sol- 
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idarity to stupid and unyielding solidity is easy to make 

In general the scientific and engineering societies of 
this country are made up of specialists. The smaller 
societies, which are likely to be the result of a fragmenta 
tion process, are made up of one or a few groups of per 
sons having a common concentration of interest. The 
larger societies contain more of these groups. The co 
hesive forces which act on all and upon the component 
groups of the larger societies are their overlapping tech 
nical the interdependence of one group of 
specialists on others—and certain ideals, purposes, an 
functions which all their members share as profesgiona 
p-ople. The essential objective of their programs and 
publications must be to advance the field of knowledg« 
in which they are engaged. They must maintain publica 
tions of the archive type. But as the diversity of the 
interests of their members grows and their membershy 


interests 


increases, they must support general-interest publications 
for the broadening of their members and for the cross 
fertilization of ideas from one field of endeavor to another 
Roughly, but not too strictly, the Transactions and 
Journal of Applied Mechanics are the archive journals of 
The American Society of Mechanical Engineers, whilk 
MECHANICAL ENGINEERING Is the general-interest publ: 
cation devoted to cross-fertilization. Recent changes 11 
ASME publication procedure have tended to enhance th« 
value of each of these types of publication in so far as its 
primary function is concerned. Converting Transactions 
and the Journal of Applied Mechanics to a subscriptior 
basis has materially cut the cost of these publications t 
the Society, if not to an individual member. Digests of 
ASME National Meeting papers in Mecnanicat ENGr- 
NEERING have added greatly to the variety of subject 
matter brought to the attention of every member at only 
a fraction of the cost involved in supplying the complet: 
text of papers not directly in his field and hence not likel) 
to be read even for their general-interest value 
wealth of material not of ASME origin but in those over 
lapping fields is condensed in the ‘‘Briefing the Record’ 
section. The pattern is clear, even if the product ts not 
as perfect as it may become. The appearance of Physi 
Today encourages conviction that the pattern is good at 
is a stimulant to renewed endeavors to perfect the produc’ 


INCE our last issue the deaths of three distinguish« 
ASME Fellows have been reported: Roy V. Wrigh: 
Lawford H. Fry, and Wallace Clark. Roy Wright, « 
Honorary Member and President in 1931, visited every 
ASME Section and a majority of che student branches 
during his term of office. His life was devoted to ra 
ways and to publications for that industry. He is know: 
to recent readers for his pioneering work on the ASMI 
Engineers Civic Responsibility Committee. Lawforé 
Fry, also active in railway circles, received the W: 
cester Reed Warner Medal in 1938 “‘for contributions 
relating to improved locomotive boiler design a 
utilization of better materials in railway equipment 
Wallace Clark, consulting management engineer, enjoy 
an international reputation, and between two world w: 
aided in the modernization of government and priva‘< 
enterprises in Europe. 














ENGINEERING and the 
MEDICAL SCIENCES 


By LUIS pe FLOREZ 


DE FLOREZ ENGINEERING 


HE extraordinary development of science in modern 
times has placed an unprecedented responsibility upon 
man to exercise his newly acquired powers with wisdom 
ind justice. We who live and today in the field of 
science must assume an even greater share of this responsibility 


wi ork 


since we strive directly for the advancement of science itself 
Although the problems which confront our civilization 
ire, for the most part, born of scientific development, we cannot 
hope to solve them by any effort to retard progress. Only one 
possible course of action lies before us—to forge ahead even 
more rapidly in the hope that greater knowledge will bring 
vith it a clearer picture of our destiny and greater wisdom 
through better understanding 
The past century has witnessed scientific accomplishments 
which Aladdin and his lamp could not have produced for sheer 
ick of wishes. We have seen the harnessing of natural forces, 
advent of electrical and chemical power, the development 
communications and transportation, the conquest of the 
lir, atomic fission; we have witnessed the development of 
hought and understanding typified by the evolution of the 
nker into the mechanical engineer, the alchemist into the 
hemist, the leech and medicine man into our modern physician 
no can work routine miracles 
All chese achievements 
vidual progress in fields of science which at times seemed far 


have been brought about by in 
irt, even unrelated, but as time went on and the level of 
owledge rose, we began to realize the interdependency of all 
ntific work and the necessity for general advance in knowl- 
ge to make possible the reduction to practice of individual] 
liscoveries in specialized fields. Today the picture is clear 
We cannot hope to progress through our own work alone, but 
st depend on the work of our contemporaries to provide us 
ith new components and new materials. How could we 
iild the aircraft of today with the metallurgy of yesterday? 
How could we navigate it without the development of elec 
onics which give purpose to its present-day performance? 
How will we operate the aircraft of the future without advances 
medicine which will tell us more of the capabilities and 
mitations of the human frame and mind? That I am able to 
tand before you tonight, on two feet, is not only due to the 
me-honored skill of the man who sewed one of them back on, 
it to those who developed penicillin and the industry that 
vides it for routine use; that combined magic which made 
possible to enclose a dangling foot in a plaster cast, safe- 
iard it against infection, and give it a chance to grow back 


Indeed, the advance in our world of science which has been 
rought in sections by countless individuai efforts in many 
lds, benefits mankind more from the rising tide of its ac- 
mplishments than from the wavelike surge of a single dis- 
very. 

Ic is such thoughts that prompt me as an engineer to add 
hat I can to the destruction of the already crumbling barriers 


An address before the Tufts Medical Alumni Association, April 
1948 


O., INC MEMBER ASMI 

separating the various fields of scientific endeavor by suggesting 
a much closer relationship between our work in engineering 
and yours in medicine that we may accelerate progress and hasten 
together toward our common goal of greater knowledge and 


greater wisdom 


MEDICINE AND ENGINEERING TWO APPLIED SCIENCES 


Medicine and enginecring are the two great applied sciences 
Philosophically, they are the same. Each draws upon th« 
knowledge won by research in the fundamental sciences and 
applies it to objective needs. Engineering draws mostly from 
physics and chemistry, whereas medicine draws mostly from bi 
ology. The method, however, is the same 

We realize that there is a fundamental difference betweet 
the branches of science concerned with inert matter and those 
concerned with living organisms. Our basic laws of physics 
and those underlying our engineering calculations have beet 
derived through consideration of probabilities and chance, 
whereas there seems to be adequate evidence that when dealing 
with living organisms laws stem from a different pattern. 

Nevertheless, the need for accurate measurement and strugglc 
for quantitative results, is common to all our scientific work 
regardless of field, for in the last analysis we must turn t 
measurements to arrive at a sense of proportion and to provide 
the data required to construct the statistics which may later 
reveal the laws of nature which we seck to discover 

When we consider what has been done already in the develop 
ment of methods for measurement of distance, motion, tem 
peratures, and compositions in the astronomical world, the 
amazing ingenuity and effort exhibited in nuclear research, 
which has brought about the possibility of measuring the 
mass and energy of infinitesimally small particles, traveling at 
speeds which no one can conceive, we begin to realize the wealth 
of material which can be drawn upon to effect measurements in 
scientific work. Those who have worked out methods to 
solve their own problems do not lack in interest in the applica 
tions of their methods to other fields, but are usually so ab 
sorbed in their own work and so unfamiliar with the problems 
of other scientific workers that relatively little cross applica- 


tion occurs 
INTERCHANGE OF TECHNIQUES 


It is certainly not my thought to suggest that the engineer 
study medicine or undertake research in the medical field to 
be of service, or that the medical men take up engineering 
to be more useful, but rather to highlight the opportunity 
which we now have to utilize each other's techniques in our 
own work, to point to the common need of improving our 
methods and equipment for measurement as a fruitful area for 
the exchange of ideas. 

Perhaps one of the most important factors in engineering 
progress has been the advent of the computing machine. It 
has assumed many forms from the simple desk calculatot to 
the huge machine which can solve any form of differentia! 
equations and requires no less chan a Ph.D. at the throttle. 
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During the war the use of computers expanded to a point 
where they were used for such complex purposes as the repro- 
duction of flight characteristics of aircraft and guided missiles, 
the evaluation of tactical problems such as the probabilities 
of hits, deciphering of code, and innumerable uses which saved 
precious time and untold man power. The computer, of course, 
does not operate by itself. It is, in effect, a slave of the mathe- 
matician who works out the relationships to be examined. 
Mathematics, our oldest science, has been oftentimes considered 
aloof from the realities of practical work, largely because of 
the enormous labor entailed in obtaining specific answers from 
the theoretical relationships set up by the mathematicians. 
The gap between theory and practice has been bridged by the 
combination of the mathematician and the computer, which 
places at our command one of the most powerful tools ever 
devised. 

The opportunity which we now have to obtain the answers 
to complicated relationships quickly and with little effort 
makes it possible for the first time to try out all sorts of com- 
binations to establish trends or ferret out evidence of recurring 
patterns, no matter how obscure 

Today the combination of statistical mathematics and the 
computer not only plays a major role in research but is becom- 
ing an essential factor in industrial work. 

The IBM machines, with which most people are familiar, 
are a form of computer. Their application to the analysis of 
plant operation and costs, which in turn point the way to 
future operations, is becoming a necessity. Analogue com- 
puters are now being built, which will permit forecasting the 
realization on the most complicated industrial processes in an 
incredibly short time. It is now actually possible to compare 
various proposed operations before actually engaging in them, 
thus, in effect, to make trial runs—and mistakes—at no cost. 

Medical research may have great opportunities for mathe- 
matical-computer technique. It might be possible, for in- 
stance, to greatly simplify the statistical work required in 
determining the effect of certain drugs or treatment of certain 
diseases. The use of existing or special computers might not 
only reduce the physical time required in evaluating the data 
proper but, conceivably, reduce the number of cases required 
for a satisfactory statistical answer. 

I do not feel competent to tell the medical profession just 
where computers can be used, but I am certain that considera- 
tion of existing mathematical equipment and methods will 
reveal application to medical research and practical work 
which will save precious time and man power. If answers 
appear sooner, the next step will come quicker and progress 
will be accelerated. 


APPLICATIONS OF ENGINEERING TO MEDICINE 


During the war, when we had to give thousands of physical 
examinations with an incredibly small staff of medical men, I 
was asked to develop a machine which would count the pulse 
of 25 or 30 individuals simultaneously while they exercised. 
With relatively little difficulty we developed and built an 
electronic device for such work which was used in aviation 
research. Asa matter of fact, it is possible to develop a device 
for virtually any kind of routine work provided its characteris- 
tics can be specified. The question is: What is needed? 

For instance, I was informed the other day that in cancer re- 
search it is now possible to obtain early warnings of cancer 
by the examination of body secretions, that, were it not for 
the tremendously laborious process of examining specimens 
under the microscope to determine cancerous cells, mass ex- 
aminations could be made which would give an opportunity 
to tackle cancer in its early stages. I was also informed that, 
when dyed, cancerous cells take on a different color and have 


MECHANICAL EN ‘NEERING 


possibly other different and ascertainable physical characteris- 
tics. This would indicate the possibility of some photoelectric 
means of detecting the presence of such cells and perhaps lead 
to the development of an automatic device for the examination 
of specimens. 

Again, I am informed that there is no simple way of obtain 
ing blood counts, which are required in great numbers, in 
laboratories and hospitals, but that this must be done by 
trained technicians with the aid of a microscope, which in 
volves much time and man power. It is conceivable that some 
form of electronic scanning device might be developed into a 
new tool to free technicians for other work and thus increase 
the effectiveness of treatment. 

I do not presume to have a specific answer to such problems 
but I feel certain that if requirements of this nature could be 
formulated and passed on for consideration to engineers and 
industria] laboratories, the solutions might be forthcoming. 

So far, engineers have not played much part in helping medi 
cal men in their war on disease, although it may be remembered 
that engineers and physicists were called upon during the war 
to assist in developing better prosthetic devices, improved 
hearing aids, and to provide devices for reading to those & + 
fortunate casualties whose sight was impaired. Such work, 
however, does not represent the potential value of engineering 
co-operation. It is not because engineers are uninterested in 
such work, but because they do not know how they can help 
and because they do not know the problems. If some way can 
be found to make them aware of the technical needs of the 
medical field and enlist their help, I think you will find them 
ingenious, resourceful, and enthusiastic collaborators. 

On the other hand, the medical profession has already played 
an important part in industry and engineering. Certainly th 
Panama Canal could not have been built without medical! 
control of disease. In the war the elimination of such scourges 
as yellow fever and the battle against diseases and infections 
of all sorts were magnificent accomplishments, without whic! 
it would have been difficult to operate regardless of technica! 
progress. In industry, too, health is being safeguarded and 
greater sense is being exhibited in selecting men for jobs due to 
the application of medical knowledge 


STUDY OF THE MEN WHO MAN MACHINES 


With this work we are all familiar, but beyond it, there lies 
a vast new field in which medicine is beginning to play its 
part, the determination of the physical and mental capabilities 
of human beings who will be called upon to man the engines 
of the future. 

Man, who has conquered the air, will fly in the stratospher 
at incredible speeds. He may be subjected to extremes of 
temperature, acceleration forces, and supersonic vibration 
His reaction time to events may be far exceeded. The question 
is: How far can he go? The machine, which has already exceeded 
man's capabilities, seems to have no limit; yet the human being 
remains constant and cannot be expected to change for mar 
million years. If he is to man the machines of the future, to 
invade the air or the depths of the sea, to live in spite of ne\ 
radiation and disturbances heretofore unknown, he must saf 
guard himself by training and shielding himself from circun 
stances with which he cannot cope. Such protection mu 
be made part of modern design. It is up to you in the fic 
of medicine to find out how much man can take and tell t! 
engineer, or the machines which, in the future, will represe: 
the progress of science, will spell futility. 

In the field of psychology, we are only too aware of how litt 
we know about men’s minds. The study of the individua 
was greatly stimulated by the war and considerable knowled 

(Continued on page 682) 
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Democracy s ACE in the HOLE 


By C.S. WYAND 


ASSISTANT TO THE PRESIDENT, THE 


HERE are few people in America today who are not 

genuinely concerned about the conflict between commu- 

nism and western civilization, and about the implications 
of that conflict for the United States and its citizens. Most of 
the discussion seems to center about the atomic bomb, the 
impression being that, if our military might is greater than 
that of Russia, the American way of life will prevail. 

I doubt the validity of that view very much. Up toa point, 
the struggle between Russia and the so-called democracies 
is the old familiar conflict of nationsassuch. But, beneath the 
power politics, there is a centuries-old issue raised in modern 
times by Karl Marx and his successors. That issue is whether 
the average man stands to gain more by trusting individuals 
with the economic resources of the nation, or whether he would 
do better to hand everything over to the State and fit himself 
and his interests into a governmental plan of social and eco- 
nomic development. 

We may agree among ourselves that individualism is ob- 
viously and demonstrably superior to any brand of socialism. 
But there are many people in this country who are not so sure 
of that as we are. There are many more throughout the rest 
of the world who are equally undecided. Hence winning 
another war would not make the world safe for our way of life. 
It would only do what winning the last one did, namely, give 
1s One more chance to make the American way work so well 
that it will flourish through its own virtue. 

The existence of widespread skepticism today suggests that 

have not presented a convincing case for democratic in- 
ividualism, although there is no question but that we have 

e latent power to do so if we will. To many people, Amer- 

i's hand in to-day’s international stud-poker game looks 

ly fair. Yet, I know we have an ace in the hole that will 

istly improve that hand if we will only use it smartly. The 
is American industry; and in my judgment the future of 
is country will depend in large measure upon what engineers, 
ho, in the last analysis, control American industry, do with 
card that can turn a mediocre hand into a winning one. 


NATURAL RESOURCES, MACHINES, AND FREE MEN 


[o most engineers it is inconceivable that anyone could ques- 
in the productivity of American industry as it has been oper- 
d by free individuals. The whole world knows that within 
w generations the initiative of such individuals converted a 
lderness into a civilization where 6 per cent of the world’s 
yple now create 45 per cent of the world’s annual total of 
ds and services to provide a standard of living undreamed of 
entury ago. Moreover, this vast outpouring of wealth grew 
the length of the working day shrank from 14 hours to 8, 
| the physical demands on the worker's strength and en- 
ance fell even faster. 
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Some of our critics have said that with all the natural re- 
sources we had at our disposal, we could not help growing rich. 
This is unfair. True, Nature did supply us bountifully with 
raw materials. But their development was a human achieve- 
ment, the extent of which can be measured by the difference 
in the use made of those resources by the Indians and by our- 
selves. We and our ancestors applied to those raw materials 
three basic ingredients unknown to the Indian: i.e., (1) free 
well-trained labor; (2) a technology based upon the machine 
and artificial power; with the first two co-ordinated and fused 
into a productive force by (3) the ingenuity and daring of free 
management. 

It was this combination of natural resources, machines, and 
free men that raised the output per man-hour in the manufac- 
turing industries at an average annual rate in excess of 3 per 
cent for the 30 years from 1909 to 1939. Meanwhile, the pur- 
chasing power of the consumer's dollar rose more than a third, 
while both the variety and the quality of the products he was 
buying improved proportionately. It was this combination of 
natural resources, machines, and free men that enabled us during 
the recent war to double our annual national product in 4 years; 
to exceed the munitions production of our enemies by more than 
50 per cent; to produce more than 40 per cent of the armament 
output of all the warring nations; and at the same time to hold 
the dollar value of consumer-goods production very near its 
prewar peak. To cap the climax, we also invested 25 billion 
dollars in new plant and equipment during those war years 

In the early years of peace we have dropped back from the 
wartime peak for obvious reasons. We could not keep old 
men, housewives, and school children working indefinitely; 
we could not expect to continue running men and machines on 
three 8-hour shifts, 7 days a week; nor have we now justi- 
fication for producing without regard for cost. Nonetheless, 
our postwar production is in many lines still close to miraculous 
by prewar standards; and the rest of the world knows it. 

Nations everywhere are besieging us both for goods and for 
the know-how to construct and use our machinery and methods. 
I will mention one case by way of illustration. The Inter- 
national General Electric Company, which handles General 
Electric Company's export and foreign business, had total 
sales in 1946 of over $50,000,000. This one company had 25 
experts in 10 countries overseas, installing and servicing new 
and old equipment on contracts exceeding $20,000,000. Its 
mén are are at work in Russia, Peru, Mexico, Sumatra, the 
Philippines, Saudi Arabia, Turkey, Chile, Brazil, and Argen- 
tina. Other cases by the score could*be mentioned. However, 
enough has been said to make the point that weare the acknowl- 
edged leaders in industrial production in the world today. 


PRODUCTIVITY IN RELATION TO LIVING STANDARDS 


What more then does the world want in the way of proof 
that our free-enterprise system is superior to socialism in supply- 
ing the economic needs of the human race? The answer in- 
volves what at first sight seems to be a paradox. It grows out 
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of che fact that there is a difference between high productivity 
Actually, advances in productivity are 


and high production. 
They con- 


not a guarantee of increasing living standards 
stitute nothing more than increases in the nation’s production 
potential 

‘But,"’ it may be said, ‘‘you yourself have just quoted figures 
demonstrating the tremendous output of American industry! 
Are such data not conclusive proof of our effectiveness?”’ 

Up to a point, yes. The achievements of American industry 
ure unprecedented. But the desires, unsatisfied 
desires, of vast segments of the American population are even 
Beyond our own shores, the human need for the bare 
Rightly 


economic 


greater 
essentials of life is as tremendous as it is desperate. 
x wrongly, the exponents of socialism are saying to these 
frustrated people, “Switch systems, let the State take over, and 
vour needs and desires will be satisfied.” 

We feel that such promises are cruel lics 
naive enough or desperate enough to belicve the promises 
So, in my judgment, if we 


But others are 


of the new economic messiahs. 
would preserve the American way, we must outproduce the 
socialist promises. We must prove by performance that free 
private enterprise can do even better than it has done thus far 
Otherwise, I fear we may lose our birthright by default 

‘But there is a limit to what even we can do!"’ is the retort 

True, but I don’t believe we have reached that limit yet 
There are opportunities for free enterprise ahead that dwarf the 
»pportunities of the past. Perhaps some of us are overlooking 
these opportunities because we are putting undue stress on such 
limited measures of achievement as productivity per man 
hour. High productivity does not necessarily mean a healthy 
economy. A high level of productivity may co-exist with onl 
partial employment, as the depressed 1930's showed us all too 
clearly. To realize the advantages of high productivity for 
everyone, full employment and a large volume of output are 
necessary. If thac is doubted, look at the record. Between 
1919 and 1939, hourly wages rose 45 per cent in terms of real 
purchasing power. During the same period unemployment 
cut annual wage earnings 20 per cent in terms of real purchasing 
power. Capital also lost ground during those two decades 
Total capital investment decreased 4 per cent, earnings fell 
11.8 per cent. Does this not sugges: that when the engineer 
has stepped up productivity only half of his job is done? 
Somehow he must make certain that output and employment 
keep pace with productivity. Otherwise what happened in 
England can happen here, and what happened in Russia can 
happen in England. 
~At this point, no doubt some readers are raising the question, 
“Why put the whole burden on engineers?’’ My answer is 
that expanded and sustained production are the primary bases 
for the survival of free private enterprise. Who but the cngi- 
neers are capable of fostering these objectives? 

‘But how can we do more than we are doing now?" is asked. 
That question is suggested so that I might have an excuse to 
give my version of the answer. 

HURDLES TO OVERCOME IN ATTAINING AN AGE OF PLENTY 

In what follows I am going to ignore the very real prospect 

I ignore it because war solves nothing, it only comp- 


Another war would bring us 
it in the 


of war. 
licates the ultimate solution. 
very close to bankruptcy even through we “‘won”’ 
military sense. 

There are three major hurdles to the future production of 
goods in quantities vast enough and at prices low enough to 
provide everyone with the essentials of life. The three hurdles 
are rising production costs, dwindling supplies of traditional 
raw materials, and growing governmental bureaucracy. 

At the outset let me say that I see nothing to support the 
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feeling now current that Americans must steadily draw in their 
belts and adapt themselves to an ever lower standard of living 
I believe confidently that we are on the threshold of a new in 
dustrial revolution that will dwarf the cighteenth-century on 
if we will use the brains God gave us and do the job of develop 
But if we are going to do it, we had better 
There is much to be done and the time is short 
During the war years many engineers had a 


ment ourselves 
get under way 

Rising Costs 
brief respite from the grinding pressure of competitive costs 
Now it is back on them again and most of us today find our 
selves obliged to turn out products which will perform reliably 
through a long life, and to make these products available at 
the lowest possible first cost 

With price indexes rising, it is easy to excuse a rising price tor 
our own product. But preserving the American way of life 
requires that we bend every energy to lower our selling prices 
even though costs are now trending upward. And it can bi 
done. On this point let me quote the suggestions of an enginee: 
who has impressed me as knowing what he was talking about 

“One means of cutting cost,’" he said, “‘is to engineer build 
ings, equipment, machinery, and processes as to save both thx 
utmost space and weight, consistent with efficient operation and 


adequate accessibility Certain pumps, heat exchangers 


and other machinery may frequently be mounted advantage 
ously in vertical rather than in horizontal position. Continu 
ous processes require materially less space than do batch ones 
and are lower in first cost. High steam pressures and tempera 
tures result not only in lower fuel costs, but also in reduced 
weight and space requirements in steam plants. Many types 
of machinery, particularly power-generating equipment, hay 
become so reliable that it is no longer necessary to provid 
spare or stand-by units.” 

In one case, consulting engineers were able 
production lines, specding-up some operations, and replacing a 
small amount of obsolescent equipment) to double plant pro 
duction and ‘‘at the same time to release one third of the exist 
This was done in what 


by rearranging 


ing floor space for future expansion 
was formerly considered to be an overcrowded plant 
Another factor in cutting cost is the judicious use of electri 

power because it is an enormous saver of both time and labor 

Approximately 86 per cent of the horsepower used by manu 
facturers in this country is electric. Yet right now America 

industry is less than 50 per cent electrified in terms of using 
electricity for all operations it can do most efficiently and eco 
Here the electric power industry has a chance to do 


nomically 
Evidence suggests that further reductions in the cost 


its part. 
of such power will produce greater than proportional increas 
If private power companies won't do the jol 
Read the history of the REA for an examp 


S 


in its use. 
public ones will 
of what such default produces 

Electronic equipment is an even more neglected source 
At the present time probably less th 


' 


production economies 
5 per cent of American industry is equipped with electro: 
devices it could use profitably. As a timer of stages in the pr 
duction of all sorts of products from steel to rubber as a gua 
against the release of defective products, as an industrial safe 
device, electronic equipment is superior to human labor a 
infinitely cheaper. 
A good traffic manager can realize significant savings 


\ 


using modern transportation devices in ways which will specd 
up production and marketing time while reducing essent:.! 
inventories and therefore the size of storage facilities. 
New production methods are equally worthy of investi 
Mf 


tion. For instance, resistance welding, in which a fusion 
metal parts is made by electrical resistance without the us¢ 
filler metals, was developed during the war and could now 
applied profitably to a variety of peacetime uses. The econom) 
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of this process is evident in the fact that one machine, spot 
welding aluminum sheet metal in aircraft production, can make 
100 welds per minute. The prewar riveting record was 800 
rivets per man per 8-hour.shift. 

Gonsider one other example of the economy of modern pro- 
duction methods. At North American, a landing-gear casting 
which required the drilling of 100 holes formerly traveled 2 
miles around the shop. Now the part is placed in a single jig 
and moved through § machines arranged in U-formation 
The new jig replaces 16 machines and 16 men. 

The evidence then is clear that the war stimulated the de 
velopment of a vast variety of new machines and new produc- 
tion techniques which, if put to work, will enable private 
enterprise to reduce and keep its costs at levels which will 
permit even wider distribution of mass-produced articles 
There can be no more effective reply to socialism than such an 
idjustment 

Dwindling Natural Resources 
predicted the collapse of civilization with the exhaustion of 
The serious wartime 


The planners have for years 


our more accessible natural resources 
lrain on these reserves has added greater fervor to their alarms 
until now the most rabid of them will be content with nothing 
short of governmental seizure of our remaining reserves. This 
could happen if another war developed. But before it does 
happen, engineers of the nation can reduce the hysteria by 
making profitable industrial use of the more plentiful materials 
ibout us 

This is being done, and nowhere have shortages stimulated 
zreater advances than in the use of the light metal alloys 
The Army and the Navy have more or less set the pace in the 
ise of magnesium alloys, and apparently their results suggest 
Such increased use should 
All-aluminum auto- 


wide industrial uses for such alloys 
wwer the cost of the metals involved 
mobiles, railroad cars, and locomotives, as well\as magnesium 
made articles ranging from wheelbarrows to textile machinery 
ire, IT understand, already on the drawing boards and, in a 
few cases, actually in production. Another interesting ex 
nple was reported recently. The International Nickel Com 
ny announced the development of a practical 4000-ton ex 
sion press producing tubes of nickel and steel alloys. This 
sineering development makes possible for the first time the 
nomical production of tubes and profiles in special alloys of 
| and nickel 

\s tor the petroleum shortage, the Pittsburgh Consolidation 
Coal Company has erected a laboratory and pilot plant to 
luce liquid fuel oil and gasoline from coal. Along the same 
ral lines, the Locomotive Development Committee of 
iminous Coal Research, Inc., has for the past 2 years been 
rrying on an intensive research program which is now cul 
ating in the building of two large coal-burning gas-turbine 
motives. This process is economical as well as conserva- 
al, for the coal-fired gas turbine operates at about one third 
cost of the conventional steam locomotive. “‘It is be- 
d,"’ says one report, “that the coal-burning gas turbine 
find application in land and marine power plants as well 
the railroads, because of its unique ability to produce 
r at good efficiency from low-cost fuel without the neces 

of using water.” 
lon’t believe it is necessary to belabor this point further 
fact is that, while some of our natural resources are petering 
there is yet untold wealth in our hills and valleys awaiting 
know-how for their development and profitable use. . Even 
materials we have used for generations are only partly 
| because we know so little about them. Although petro- 
n is the base of a multibillion dollar industry and literally 
foundation of the machine age, Dean Steidle of our School 
Mineral Industries tells me that at the present time almost 
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nothing is known about its composition. It is estimated that 
science is now familiar with only about one tenth of one per 
cent of the components of this enormously complicated mixture 
Obviously, if we know very little about any material, we will 
get relatively little service from its use 

In my judgment, therefore, the cry of exhausted resources is 
as invalid as the despair over costs. We've got in this country 
everything we need to meet the challenge of socialism if we 
will use what we have and use it intelligently 

Government Bureaucracy. | come now to the third and fina) 
obstacle to constructive postwar adjustment. No man ir 
business today needs be told the costly, irritating, and de 
structive effects of governmental interference with private 
enterprise. And yet, ironically enough, the businessman has 
helped pull this hair shirt on himself. Group after group 
of industrialists has turned to Government for the protectior 
of personal advantage, and then complained at the conse 
quences of othersdoing likewise. Thesystem of protective tariffs, 
the price maintenance and fair-trade laws, such agencies as the 
Reconstruction Finance Corporation, all exist because business 
wanted the personal advantages they created. Why ther 
complain about the bureaucratic price? For it is obvious that 
if Government does any job, we must pay the cost of the jot 
plus the cost of maintaining an administrative bureaucracy ir 
which political considerations invariably outweigh economic 
ones. Generalizations are always inept, but in my judgment 
Government by its very nature is incapable of efficient opera- 
tion. It is just not set up to Operate as Competitive private 
enterprise must operate if it is to survive 

That is precisely why I am so certain that no socialistic 
system can compete economically with a private-enterprise sys- 
We as individuals can outproducc 
any governmental system ever devised if we will assume the 
obligations which go with the rights of free men 


tem such as our own 


Our trouble today is that we refuse to assume those obliga- 
tions—obligations needed to keep the econemy on ar 
even keel and producing both jobs and goods at high 
levels. I submit for instance that profits in recent years 
have beentoo high for economic stability and that the 
distribution of some of those earnings to the public in 
the form of lower prices would have worked to everyone's 
advantage including the producers’. I submit that the per- 
version of local, state, and National Government to private 
ends is not the way to keep government responsible and orderly. 
And I submit that the way to keep Government out of business 
is to keep Government out of business by looking after our owr 
affairs privately and personally. 

The major ‘law in socialism, and it is a fatal one, is the mis- 
taken notion that groups do anything. Achievements are the 
product of individual effort. Nothing was ever done except 
by individuals. Sometimes individuals work together but 
where they are most successful, they work not as a group but 
as a team of freely co-operating individuals. None of this is 
new. It is the very essence of the American tradition. But 
we forget it or we lose sight of its implications 


AMERICA S$ ACE IN THE HOLE 


American industry is democracy’s ace in the hole, not as a 
torger of weapons of war, but as a mighty productive force 
which alone can give the world a decent standard of living at a 
reasonable human price. If we believe this to be so, if we 
follow the traditional precepts of an economy of individua] 
initiative and private enterprise, I believe we can defeat the 
enemy at our gates without firing a shot. If we desert these 
fundamentals, nothing, not even the atomic bomb, can save 
the American way of life and what it stands for. 
















FLUID-FLOW DIAGRAMS 


Construction to Include Velocity Head 
By GEORGE P. LOWEKE 


ASSISTANT PROFESSOR, COLLEGE OF ENGINEERING, WAYNE UNIVERSITY. MEMBER ASME 





URVES of the type shown in the accompanying figures 
are commonly used in the determination of flow for com- 
pressible and noncompressible fluids. The velocity head, 

which is frequently desired in flow problems, can be incor- 
porated in these flow diagrams by the addition of a velocity 
axis having a slope adjusted to read the velocity head on the 
scale provided. 

For this purpose the velocities are designated along a V-axis. 
By reference to this axis along a line parallel to the velocity 
lines, the corresponding head can be read opposite the flow or 
slope axis as the case may be. Fig. 1 illustrates the method for 
the well-known Manning diagram. To extend the usefulness 
of the chart in determining the velocity head corresponding to 
any velocity, a 10 V-axis is included for velocities ten times as 
great. Through the use of these two axes and properly placing 
the decimal point the velocity head corresponding to any veloc- 
ity can be found. 

Fig. 2 illustrates the method applied to the curve by F. C. 
Scobey for the graphical solution of the Chezy formula with the 
Kutter C. On this curve the 100 V-axis is also shown. This 
axis yields the same numerical values, except for the decimal 
point, as the V-axis. With the aid of this line the low veloci- 
ties are included without the necessity of extending the whole 
chart to the lefc. 

The same method can be applied to other flow charts on 
which the velocity head is omitted but the velocity is shown by 


a system of parallel lines 
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ENERGY GRADIENT IN FEET PER 100 FEET. 
MANNING n=.013 


CURVE FOR SOLUTION OF MANNING FORMULA SHOWING A 


FIG. | 
HEAD LOSS OF 2.5 FT PER 100 FT, AND A VELOCITY HEAD OF 0.5 FT 
CORRESPONDING TO A DISCHARGE OF 2 CU FT PER SEC THROUGH AN 
8-IN-DIAM PIPE 
(Dotted line indicates velocity head corresponding to velocity 10 times 
that in pipe.) 
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FIG. 2 


CURVE BY F. C. SCOBEY FOR SOLUTION OF KUTTER FORMULA MODIFIED TO INCLUDE VELOCITY HEAD 


(Given an hydraulic radius of 1.5 ft for value of m = 0.0135 and slope of 1.2 ft per 100 ft, the eye ee velocity is 5.15 ips, with a veloci y 


head of 0.41 ft. 


For V = 90 fps, from the 10 V-axis the velocity head is 125 ft, and for 0.4 fps the ve 
placing the decimal point properly, is 0.0025 ft.) 


ocity head from the 100 V-axis, afi -t 
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SIMILARITY AND DIFFERENCES BETWEEN STEEL AND GRAY IRON 


FIG. | 





0.30 per cent C steel; ferrite, white and pearlite, dark, nital etch; X 500. 4, Gray iron showing graphite and metal, unetched; X 100 
-, Same gray iron showing graphite and pearlite, nital etch; X 500.) 


Unapprectated Advantages 
of MODERN GRAY IRON 


By FREDERICK G. SEFING 


DEVELOPMENT AND RESEARCH DIVISION, THE INTERNATIONAL NICKEL COMPANY, INC., 


N engineer's appreciation of modern gray iron is as much 
an understanding of the characteristics of gray iron it- 
self as it is an understanding of the advancements made 

modern gray irons. At the outset, it is well to define gray 
n simply and clearly. It is essentially a steel interspersed 
th 1.5 to 3.5 per cent of graphite. Fig. 1 illustrates the 
larity and difference between stecl and gray iron. Essen- 
lly the peculiar properties attributed to this metal, steel plus 
iphite, are associated indeed with the form and the amount 
graphite present, the greatest amount of graphite being as- 
iated with the ASTM class 20 iron, and the least amount of 
phite with the highest-strength class. 
[he outstanding properties of gray iron which are an im- 
vement over those of steel are resistance to wear and galling 
g. 2), improved resistance to corrosion by water and by heat, 
tendency toward warping under heating and cooling, in- 
ised capacity to dampen vibration (Fig. 3), high notch 
igue (Fig. 4), compression and torsional strength, to some 
nt increased electrical resistivity, and, finally, low cost of 
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forming, and very good machinability. On the other hand, 
there are some properties which are definitely lowered by the 
presence of graphite, notably, a reduction in tensile strength, 
reduced stiffness or modulus of elasticity, and a low order of 
toughness. 

RANGE OF PROPERTIES OF MODERN GRAY IRON 

Comparisons between medium- and high-strength gray irons 
(Table 1) show that high-strength irons can be made to have 
about twice the toughness and greater stiffness, at the same 
time retaining good wear, machining, and damping properties. 
With different types of gray irons, which can be specified suit- 
ably, a variety of resistance to metal-to-metal wear can be 
achieved. Specifying AFA Type A graphite and all pearlite in 
the metal structure assures optimum wear properties. 

It is essential to note that those gray irons with the high 
strength range and other properties attainable at extreme levels 
are associated with alloy additions. This is not surprising, 
since it is well known how the extremes in combinations of 
properties are achieved in alloy steels, as compared with those 
attainable in plain steels. Similarly, the high mechanical 
properties of the better gray irons can be obtained with alloy 
additions and without the need of heat-treatment, whereas in 
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TABLE | GENERAL ENGINEERING GRADES OF GRAY IRON—PHYSICAL PROPERTIES 
Class 3 35 4 45 5 6 8 
Tensile strength, psi (min 3 350K 4000 45x 5 6 1 8 
Transverse strength, load, lb 22 240 26x 28 3x 340 38 4600 
1.2-in-diam bar, deflection, in 2 2« 22 22 24 r¢ 3 34° 
Compressive strength, psi LOson LI 500% 1250K 135 1 500Q 1750 20000 22500 
Torsional strength, psi 40 450K 54000 60 67K 76 850 goo 
Modulus of elasticity,” psi X1 14 15 16 17 18 19 2 21 
Torsional modulus, psi X10~* s.4 ¢ > \ 8 1 
Impact strength, Izod AB 
‘1.2-in-diam unnotched) ft-lb 23 25 I 36 65 75 120 12 
Brinell hardness 18 LOX 22 24 24 26 28 3 
Endurance limit, psi 
Smooth 155 175 LQ5ox LIS 255% 275 2yjO 315 
Notched 135 I$ §oo 17 5oc 19500 21§ 235 2550 275 
Damping capacity Excellent Excellent Excellent Good Good Good Fair Fair 
Machinability Excellent Excellent Excellent Good Good Fair Fair Fait 
Wear resistance Fair Fair Good Good Excellent Excellent Excellent Excellent 
Pressure tightness Fair Fair Good Good Excellent Excellent Excellent Excellent 
Specific gravity 
g per cc 2 13 7.25 37 7.43 45 .§1 54 
lb per cu in 254 258 262 267 269 27 272 272 
[Thermal coefficient of j (50-20 F 6.5-€ 6.6-6.8 6.4-6.4 
expansion 50-500 F 6.9-7.2 7.1-7.3 =a oe 
‘in, per in.) X10‘ U(so-8 F 7.4-7.6 7.4-7 6 7 7.2 ok 
Magnetic properties Mag Mag Mag Mag Mag Mag Mag Mag 
Pattern shrinkage, in. per ft l/s i/s 5 5 1/53/14 U/,—3/;, 4 
Coef. of friction (against steel 19 195 2 
Nore: Values in estimated Questionable values Ac 25 per cent of tensile strength 
6 —_— 
FATIGUE STRENGTH OF 
| Ni-Mo GRAY CAST IRON 
I 
[7 Tc 3.06 
| Si 2.17 
00020 Mn 62 
° 40,000 | Ni 1.70 
0 | Mo -62 
. TENSILE 52,900 
: _- 35,000 | ¢ ~BHN 241 
< “” FATIGUE RATIO .52 
> .00010 : a 
2% 30,000 }++ +e “3 =i9 
a - SMOOTH 
ec | 
_ ~. q 
- ” ~-.. 
Ly ote oP 
25,000 | NOTCHED 
" 4 a o | 
Moteriat Ni-Cr-Mo 5% P Hard 2% Mn = 34%% Si 1.6% Cu 20,000 I 
Gray Iron Gray Iron Tool Steel Gray Iron Gray Iron Gray Iron 
Hardness 34-36 14-20 68 30-35 26 25 | 
Rockwell C j 
l J 
riG. 2 COMPARISONS OF WEAR OF VARIOUS CAST IRONS AND 104 10° 10° 10’ 
HARDENED TOOL STEEL CYCLES 
ASTM Symposium on Wear, by Jominy, 1937 FIG” 4. NOTCHED-FATIGUE TESTS SHOW LITTLE REDUCTION 
ENDURANCE LIMIT OF GRAY IRON 
-Notched-fatigue values of steels are generally 25-35 per cent of tet 
_ ngth. ) 
i und ne 2 RT eee tai 
t 1020 STEEL 
steels the higher mechanical properties are assoc iated with h 
treatment. 

In general, then, the strength of gray tron, which common! 
is of the order of 20,000 to 30,000 psi tensile strength, can bx 
increased to levels of from 40,000 to 70,000 ro 90,000 psi tens: lc 
strength by the addition of from 1 to 4 per cent of suita 
alloying elements such as nickel, chromium, molybdenum, 
vanadium, and copper. Furthermore, these high-strength irons 
show improvements in many properties other than streng 
Foundries of the better class have established their techniques 
to provide the more improved types of gray irons, so that 
ASTM classes of irons ranging from 40,000 to 70,000 psi ten 
strength, with optimum wear resistance and the like cat 
supplied readily. 

d 





FIG. 3 
sAE 1020 sTEEL 


VIBRATION-DAMPING CAPACITY OF SOME GRAY IRONS AND 


Marked improvement to corrosion resistance can be achic 
with rather heavy alloy additions of from 20 to 35 per « 


nickel. This group of irons known to the trade as “‘Ni-Res! 


t 
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TABLE 2 COMPARATIVE CORROSION RATES is as different trom gray iron as the austenitic 18-8 stainless stcel 
Nickel is from plain steels The corrosion ratecs of Table 2 and i ig 5 
austenitic Ordinary show some of the outstanding differences between these high 
ast ( cas on 
a ASE ALON nickel-alloy irons and gray iron. 
jad boiler water (203 I I 6 . 
34 yer cent sulphuric acic ld 
ra 4 the i esghry, +75 ENGINEERING APPLICATIONS OF GRAY IRON 
; per cent hydrochloric acid (cold , 
ee a water ; Some outstanding examples of engineering applications of 
Hor caustic soda s 
gray irons are given which doa jobthat it would be relatively 
dificult to do with any other low-cost metal. These are ar 
5 a ranged in three groups, the first of which requires resistance to 
NO DAMAGE . | | » a 2 P " a | 
800 + wei wear as the outstanding property iston rings for engines anc 
700 | Mmm CALLED pump pistons are most commonly made in gray iron because of 
LOAD 900} the need for resistance to wear, corrosion, and heat, and high 
[ ON $00 } & . | i 
vibration-damping capacity Moror blocks and engine and 


SPECIMEN 400 | 
pump cylinders require resistance tO wear and corrosion and 


ent 300 } - 


! 
i 
lent 200 Prd high damping capacity, together with a low cost of forming 
100 } the metal to the desired shape. One of the outstanding and 
4 L 
vo MSS) CONTROLLED FERRIC Somemne rather colorful examples of applying modern gray iron is in 
3 STRUCTURE | I T 
ay engine and compressor crankshafts hey are used in small 


compressors, automotive engines, and indced, in large Diese] 
engines such as the submarine Dicsel, where the gray-iron 


FIG. 5 GALLING TESTS : 
crankshafts weigh up to 10,000 Ib, Fig. 6. The use of gray 


‘ Ni-Resist: 20 per cent nickel, 2 per cent chrome. Cuntrolled ’ 
tructure: AFA Type A graphite, fully pearlitic. Ferritic: 140-175  'fon in crankshafts is for the high vibration-damping capacity, 
Bhn gray iron. Dendriric AFA Type D or E graphit 1 high norch-fartigue strength of the metal, good wear proper 





FIG. O HEAVY NICKEL-MOLYBDENUM-CHROMIUM GRAY IRON 


Tensile strength 65,000-75,000 psi; two 10-in. sections. Courtesy Campbell, Wyant, and Cannon Foundry Company, Muskegon, Mich 


tics on the bearings and the 
low cost of forming or found- 
ing and machining to the de- 
sired shape, as compared with 
forging and machining. For 
example, a forged-steel crank- 
shaft weighed 18,000 Ib, and 
when ready for installation, 
14,000 Ib (4000 Ib removed) 
The gray-iron crankshaft for 
the same engine weighed 
10,000 Ib as cast, and 9200 Ib 
after machining. 

A second group of applica- 
tions involving corrosion re- 
sistance in gray iron is illus- 
trated by paper-mill, textile, 
and food roll driers (Fig. 7 
where resistance to corrosion 
against steam and frequently 
resistance tO wear are very 
important. Here again the 
low cost of forming or found- 
ing to the desired shape is an 
AND MILD CORROSION important factor. Other ex- 


eae 
od in F nmol 





FIG. 7 CAST-IRON DRUM DRIERS FOR RESISTANCE TO WEAR 
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amples involving more complicated designs are 
kettles and evaporators where the temperatures 
employed in gray iron are up to650F. In these 
applications, resistance to corrosion, occasion- 
ally resistance to wear, and low cost of acquir- 
ing the desired shape are afforded by modern 
gray iron. Indeed, in such applications the 
low modulus of elasticity of gray iron, of the 
order of one half that of steel, is taken advantage 
of by holding down thermal stresses. In filters of 
the drum type or filter-press plates. resistance 
to corrosion and low cost of forming are im- 
portant factors in favor of cast iron. Valves, 
pumps, and pipe are common examples of cast- 
iron applications utilizing the combination of 
resistance to wear and corrosion, and low cost 
of forming to the desired shape. Another com- 
mon application, and one of the large outlets for 
gray iron, is in furnace parts. The fair level of 
resistance to heat of ordinary gray iron can be 
improved upon by the addition of alloys, usually 
chromium and nickel; when these are added in 
sufficient amounts, 22-25 per cent, the heat re- 
sistance is of a high order. 

A third group of heavy-duty uses of modern 
gray iron is illustrated in the following: Gears, 
where high-strength and high damping-vibra- 
tion capacity, together with good resistance to 
wear, are needed; and machine-tool castings, 
where high vibration-damping capacity and 
good resistance to wear on the metal-to-metal 
contact in the ways make gray iron a necessity to afford the 
great accuracy required. Another outstanding example where 
advantage is taken of a combination of strength, wear resis- 
tance and improvement to resist thermal shock, is in brake 
drums, Fig. 8, as applied to motorcars, including passenger 


FIG. 9 





Fic. 8 NICKEL-MOLYBDENUM-CHROMIUM-ALLOYED GRAY-IRON 


TRUCK BRAKE DRUM 


cars and heavy-duty trucks, and the extreme case of gray-iron 
brake drums for heavy-aircraft landing brakes. Metal-forming 
dies (Fig. 9), and rolls require a high level of strength com- 
bined with resistance to wear and vibration-damping ca- 
pacity. 

The examples given, in general, are peculiar to gray iron be- 


CHROME-NICKEL-MOLYBDENUM 
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IN 8-TON 


GRAY IRON AUTOMOBILI 


FENDER FORMING DIE 


Courtesy, General Motors Corporation of Canada 


cause of the presence of graphite to afford wear resistance, high 
vibration-damping capacity, moderate resistance to corrosion, 
and equally important with these useful engineering proper 
ties are the low cost of founding, which produces parts with 
small machining tolerances, and ready machinability. 


LIMITATIONS OF GRAY IRON 


It is important, when discussing any particular commodity 
or material, that its limitations be recognized along with its 
advantages. Where pure tensile strength is involved such as 
in tie bars, rolled steel bars are cheaper and better than any 
type of gray iron that might be considered. Where resistance 
to sudden, heavy loads is required, such as in axles of vehicles, 
gray iron should not be considered because of the low order 
of impact values of gray iron. While considering toughness, 
which is a qualitative term, some differentiation should be 
made between impacts and vibrating loads. In a crankghaft, 
for example, where the load is a vibrating one, the high vibra- 
tion-damping capacity of graphite-containing gray iron is an 
advantage which has been found very useful in preventing load 
amplification. 

When an engineer is considering design features of machinery, 
chemical equipment, and the like, the favorable features of gr 
iron to consider are metal-to-metal wear resistance, high vibr 
tion-damping capacity, low cost of securing complicated 
signs, and low machining costs. The high notch-fatigue val 
of modern gray iron make it an important metal to consi: 
in competition with some of the more expensive and apparent 
better metals for many machine parts. Indeed, when gr 
iron is being considered, it is to achieve economically a co 
bination of properties which it would be difficult to find in a 
other metal. 


a 


ae Mn. 


SPECIFYING GRAY IRON 


o 


In specifying gray iron, the engineer should include th: 
(Continued on page 674) 
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PERMANENT-MAGNET 






MATERIAL 


By J. H. GOSS! 


GENERAL ELECTRIC COMPANY, WEST LYNN, MASS 


HE development during recent years of a number of per 
manent-magnet materials, characterized by greatly in 
creased energy value per unit of weight, has centered a 
considerable amount of attention upon their design possibili 
ties for other than purely electrical applications 
Until about 1932 the best permanent-magnet material availa 
le was 36 per cent cobalt steel. This material represented a 
gain over the 1 per cent carbon steel originally used of 4.9 times 
the energy value per unit of weight. This compares with Alnico 
V which is in genera] commercial use today and which has an 
energy value of 26 times that of 1 per cent carbon steel 
The number of materials available has grown from 5 to over 
20 during the last 20 years and the mechanical properties of 
the materials are no longer confined to the hard brittle structures 
which characterized permanent magnets up to the middle 30's 
but now include materials quite ductile in their final magnetic 
state 


TYPES OF ALLOYS 


Table 1 has been prepared to bring together the general in- 
formation on 21 permanent-magnet materials. In general, 
these materials may be divided into four groups, as follows: 

Quench-Hardening Steels. The first five materials listed in the 
table can be classified as quench-hardening steels and contain 
in the order of 1 per cent carbon as the hardening agent. The 
materials must be quenched to develop their optimum magnetic 
properties. The final structure is hard and brittle, making it 
necessary to do all fabrication except that which can be done 
by grinding before the final hardening. 

Carbon-Free Alloys of the Alnico Type. 
ible 1 beginning with No. 6 and including No. 
iminum-nickel-iron group and are commonly called the 

icos. These alloys contain no carbon except as an impurity 
ey depend for their hardness upon intermetallic compounds 
med when cooled from a high temperature at a controlled 

.2- Optimum properties are obtained in some cases by 
eating to a temperature of 600 to 700 C. For example, 
y No. 8 (Alnico IID is heated to 1200 C and quenched, 

t which it is aged at a temperature of 700 C. 
hese alloys as a group are comparatively weak and brittle 
y must be cast or sintered to final shape except for modi- 
tions in shape which can be obtained by grinding. 
Machinable Alloys. The materials in Table 1 beginning with 
13 (Cunife I and including No. 19 (Silmanal) may be 
hined in their optimum magnetic state. 
Vith the exception of Vectolite and Remalloy, these ma- 
ials can be machined in their final magnetic state and are also 
te ductile. 
n all of these alloys the desired magnetic properties are ob- 


The materials Jisted in 
2 are of the 


Engineer in Charge of Works Laboratory, West Lynn Works. 
‘Physics in Industry—Magnetism,"’ by A. J. Bradley and A. Taylor, 
itute of Physics, 1937. 

ontributed by the Metals Engineering Division ny coe at the 

| Meeting, Boston, Mass., Sept. 30-Oct. 2, 1946, of Tue AMERICAN 


IBTY OF MecHaNIcat ENGINEERS. 


671 


tained by a heat-treatment at a high temperature followed by a 
quench and subsequent aging at an intermediate temperature. 

The Cunife and Vicalloy materials require cold-working 
between the quench and draw for the development of their 
optimum magnetic properties. They develop these optimum 
properties in the direction of maximum cold work which for 
sheet or strip is, of course, lengthwise. The Cunifes require 
for best results a 90 per cent cold reduction. Obviously, this is 
a limitation on the stock sizes which can be produced economi- 
cally and also a limitation on the final shapes which can be 
made 

Remalloy may be readily worked by rolling or forging after 
the quench, but requires a 650 C aging treatment to develop its 
optimum magnetic properties. After this aging, it is hard and 
brittle. 

Vectolite is an unusual material in several respects. It is a 
compound of oxides of iron and cobalt and has quite high 
electrical resistance. The density is approximately one half 
that of iron. It is relatively brittle at all stages of manufacture, 
but may be compared with soft sandstone for its general me- 
chanical properties. 

Precious-Metal Alloys. The materials in Table 1 from No. 19 
through No. 21 use precious metals. With the exception of No. 
19 (Silmanal), they have been little used because of their high 
cost. 

These materials are essentially nondirectional in so far as 
their magnetic properties are concerned. 

Silmanal has been used and probably will continue to be of 
real interest for special applications. It is very resistant to 
demagnetizing forces due to its high intrinsic value of coercive 
force. It can be used in conjunction with a restoring force 
such as a spring to indicate magnetic-field strength. One 
interesting and novel example of its application is a compass in 
which the needle is magnetized across its thickness, and the 
long direction of the needle therefore points east and west rather 
than north and south. 

The platinum alloys are, of course, the most expensive alloys 
to produce. Due to this limitation their use will undoubtedly 
be confined to very special applications. 


DEMAGNETIZATION CURVES 


While Table 1 contains a summary of the properties of the 
various materials, the essential information that is required 
for design work must be obtained from the demagnetization 
curve, that is, the second quadrant of the hysteresis loop. 
For design purposes, a reproducible curve must be chosen and 
quality control exercised in the manufacturing process to 
insure the reproduction of minimum quality for production 
runs.* 

A typical demagnetization curve for the Alnicos is shown in 
Fig. 1. The point-to-point product of B X H is plotted on 

3**Permanent Magnets,"’ by J. H. Goss, Metals & Alloys, vol. 15, 
April, 1942, pp. 576-582. 











































































TABLE 1 ENGINEERING DATA FOR 
Coer- Resid 
Typical cive induc- 
composition, force, c10n, 
Mat'l. no. Trade name per cent versteds gauss 
1 1.00% Carbon 1.00 C, bal. Fe 5 R50 
2 3'/° Chromium 3.5 Cr, 1 C, bal. Fe 65 yor 
3 §Vo Tungsten 5 W, 1 C, bal. Fe 65 LOOO 
4 1§% Cobalt 9 C, 10 Cr, 15 Co, 2% B20 
Chromium bal. Fe 
5 36°,, Cobalt 85 C, 36 Co, 3.5 Cr 21 gor 
Chromium 3 W, bal. Fe 
Tungsten 
6 Alnico I wz Al, 20 Nia, 5 Co 40 710 
bal Fe 
7 Alnico I 10 Al, 17 Ni, 12.5 Co 54 2 
6 Cu, bal. Fe 
8 Alnico II 12 Al, 25 Ni, bal. Fe 48 ate 
y Alnico IV 2 Al. 28 Mi. ¢ Co 7K 5 2x 
bal. Fe 
10 Alnico \ 8 Al, 14 Ni, 3 Cu, 24 575 120M 
Co, bal. Fe 
tl Alnico VI 8 Al, 14 Ni, 3 Cu, 2475 100K 
Co, 1 Tl, bal. Fe 
12 Alnico XII 8 Ti, 18 Ni, 35 Co, 6 100 5800 
Al, bal. Fe 
‘ 13 Cunife | ro Ni, 60 Cu, 20 Fe 6x 580% 
14 Cunife Il 50 Cu, 20 Ni, 27.5 Fe, 25 73K 
2.§ Co 
15 Cunicc 41 Co, 24 Ni, 35 Cu 71 320 
16 Vectolire 30 FeoO;, 44 FesO., 26 = go 16 
CoO; 
17 Vicalloy 52 Co, 10 V, bal. Fe 30 goo 
r& = Remalloy 12 Co, 17 Mo, bal. Fe 24 LOZ 
19 Silmana! 86.7 Ag, 8.8 Al, 4.5 jHc Br $5 
Mn 6000 
u Platinum Iron 77.8 Pe, 22.2 Fe jHe 583 
157 
lI Platinum Cobalt 76.7 Pr, 23.3 C jHc 453 
265: 


the right-hand side. This ts called the energy value and when 
divided by 8” reduces to ergs per cubic centimeter 
PERMANENCY OF MAGNET STRENGTH 


deal of misinformation can be obtained trom the 
In general, 


\ grea! 
literature regarding the permanency of magnets. 
properly processed magnets are inherently quite stable with 
respect to time unless acted upon by a demagnetizing force in 
excess of that provided for in the stabilizing treatment 

By stability is meant the constancy of the flux of the magnet 
with respect to time 

A good example of what can be done with permanent mag- 
nets is provided in the damping magnet of a domestic watt 
hour meter, Fig. 2. Asa result of carefully worked out manu- 
facturing procedures, these magnets can easily be demonstrated 
to be constant to within a few one hundredths of one per cent 
per century. This can be shown by accurate measurements 
of the drift rate.‘ 

In general, two conditions must be satisfied for stabilizing a 


“Braking Magnets for Watt-Hour Meters,"’ by I. F. Kinnard and 
J. H. Goss, Trans. AIEE, vol. 60, 1941, pp. 431-439. 


2) 
Rel. 
Rel cost 
magnetic Magnetic 
Maximum energy energy 
energy, per unit per $raw 
(BX H) weight material 
1 8000 I 18 
290000 1.6 1c 
39000c 1.6 By 
650000 3.4 
93 00K 4.9 >. 66 
14000 8.7 ». 13 
16000 yy 7 18 
1 400001 8.7 y 
1 ZOO $2 1§ 
45 000K 16.4 » O95 
3 000K 20.6 
1580000 10.1 
1y6 YOOX y Ss 9 
780000 3 y 
S§OOuK 4.4 2.695 
} 000K 7.8 44 
1LOQOOMKK £.4 
1 LOCO 5.5 32 
S§oc 4 6 12 
228000 5.4 
14 5.6 


magnet properly 


Mag 


, 
> 


One 1s called 
and the other is called ‘magnetic stabilization.''4 


netizing 
force, 
oersteds 
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MECHANICAL 


TYPES OF PERMANENT MAGNETS 
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Mech 
properties 
in Commercial! 
magnetic methods of 
state fabrication 
Hard Hot forge, punch 
Strong machine 
Hard Hot forge, puncl 
Strong cast, machine 
Hard Hot forge, punch 
Strong machine 
Hard Hot forge, puact 
Strong cast, machine 
Hard Hot forge, punch 
Strong cast, machine 
Hard Cast, sinter, grinc 
Brittle 
Hard Cast, sinter, grind 
Brittle 
Hard Cast, sinter, grinc 
Brittle 
Hard Cast, sinter, grind 
Brittle 
Hard Cast, grind 
Brittle 
Hard Cast, grind 
Brittle 
Hard Cast, grind 
Brittle 
Ductile Cold roll, machin« 
Malleable — punch 
Ductile Cold roll, machine 
Malleable = punch 
Ductile Cold roll, machine 
Malleable punch, cast 
Soft Sinter, grind, ma 
Brittle chine 
Ductile Cold roll, machine 
Malleable = punch 
Hard Forge, cast, grind 
Brittle machine 
Ductile Cold roll, machu 
Malleable — punch 
Hard Cast, grind 
Brittle 
Hard Cast, grind 
Brittle 


metallurgical stabilization, 
The first is 


typified by the materials in the quench-hardening group (Tab! 
A low-temperature heat 
treatment after hardening is necessary to yield a stable structure 
Some materials do not require the metallurgical stabilizin; 
treatment, but if it is necessary to have a high degree of stabi! 


1, materials Nos 


ity, this effect should be considered 


1 to 5, inclusive 


If the magnetic stability is satisfactory, the magnets will b 
stable unless acted upon by a demagnetizing effect. The stab: 
lizing treatments applied after magnetization are for the pu: 


pose of insuring ‘‘magnetic stability." 


The usual demagnetiz 


ing influences which must be considered are (@) temperatur 


changes 


df’ 


(b) external fields. 


The magnet should be subjected to a demagnetizing fic! 
after saturation which is in excess of the maximum field ey 
pected to be encountered in service. If no specific demagnetizir 
field is expected, a safe practice will probably be to app! 
a field that will reduce the flux approximately 5 per cet 


below the saturated value. 


Small changes in flux may occur as a result of temperatur 
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I-ALNICO I rT)?! DCBLITTTTITtTdyid~osyeles. If the ultimate in stability is desired, the magnet 
cA F—— | should then be cycled for one or more cycles outside the tem 
sainico wt perature range over which it will be used. This effect for the 
aes +++ majority of magnets is small and will not exceed 1 or 2 per cent 

| | | | S of the total flux. 
| While the flux of a permanent magnet will vary with ambient 
temperature, increasing with decrease in temperature, and de 
| creasing with rise in temperature, the effect is small and for 
| | | |e 2 magnets stabilized properly entirely repeatable. For the ma 
t t jority of materials this ambient-temperature coefficient 1s 
mB! 4 ws approximately 0.025 per cent in flux value per deg C. It 
| y 3 ; Alnico V, this value may be as high as 0.05 per cent pert 
| | 8 ee: _| | degC 
| 3 Both ee Sometimes it develops that magnets, treated as described it 
Ty ah = CURVES OF THE AL-NI-FE - the foregoing, are erratic and unstable. This lack of stability 
1000 900 800 700 600 500 400 300200 100 0 5 x a A can always be traced to the magnet's having been subjected to 
H IN OERSTEDS EXTERNAL ENERGY Bg Hg further demagnetization, often unwittingly. This, no doubt, 


bids 



















has led to much of the erroneous information regarding the 

l DEMAGNETIZATION CURVE POR THE ALNICOS stability of magnets 
Permanent magnets properly made and applied are very re 
liable and may be applied with confidence to well-engineered 


ipplications. 


GENERAL FUNCTIONS WHICH MAGNETS CAN SERVE 


In the past, permanent magnets have been used largely for 
the purpose of providing magnetic fields. This use has been it 
connection with electrical applications such as field and damp 





PIG. 2) DOMESTIC WATTHOUR METER FIG. } MAGNETIC GEAR 





ric. 4 MAGNETIC GEARS SUSPENDED ONE ABOVE !HE OTHER 
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ing magnets for electrical measuring instruments and meters, 
and for loud-speaker fields for radio receivers. 

The great increase in energy per unit weight has opened up 
further applications which have always been possible but in 
large measure have been impractical. The general groups under 
which magnets may be classified as to application are field 
magnets; braking, drag, or damping magnets; motion- 
transmitting magnets; holding, lifting, or pulling magnets 

While it is not the purpose of this paper to treat with ap- 
plications, at least one example is worth mentioning. Fig. 3 
shows a magnetic gear made from bars of Alnico V so mag- 
netized that similar poles are concentrated at the tips. The 
gears drive by repulsion and move uniformly. Sucha gear could 
be made using standard tooth shapes. For sudden application 
of load, it would contact and run as a normal gear, but upon re- 
turn to a uniform load condition it would revert to the non- 
contacting condition.® 

A number of applications are being made of magnets to 
drive through sealed diaphragms to transmit the torques neces- 
sary to operate valves or perform other functions. Some of 
these applications require torques running in hundreds of pound- 
feet. 

Many mechanical functions can be performed by magnetic 
force of which this gear is but one. The two gears, for example, 
will react to suspend one above the other if a guide pin is 
provided for latera] stability, Fig. 4. 


CONCLUSIONS 


The available permanent-magnet materials have been re 
viewed and the groups of alloys into which they fall have 
been discussed. 

Some general considerations regarding permanency have 
been discussed and the conclusion reached that magnets can be 
made very stable with respect to time. 

One interesting application of a permanent magnet to a gear 
drive has been demonstrated to show that the use of permanent 
magnets has been definitely broadened by the new high-energy- 
value materials and that the use of magnets to do mechanical 
jobs can be expected to increase 


Unappreciated Advantages of 
Modern Gray Iron. 


(Continued from page 670) 
properties which are vital to the part in question. For ex- 
ample, a strength specification alone is inadequate, since usually 
wear resistance, machinability, pressure tightness, modulus of 
elasticity, or improved toughness may also be needed. With 
gray iron the engineer must rely on the integrity of the foundry 
producing his castings. This, however, is no different from 
what is conventionally practiced in buying pumps, machines, 
or other fabricated equipment. A few examples, as follows, 
will illustrate this point: 


1 A wet liner of a high-duty Diesel engine would require 
18,000,000 psi modulus of elasticity, 1400 Ib test pressure, good 
wear resistance, and good machinability. 

Looking at Table 1, the ASTM class 55 or 60 tensile iron should 
be selected. This iron also offers excellent density to secure the 
needed pressure tightness. The wear resistance will be of a 
high order if the microstructure is AFA Type A graphite with 
the metal being wholly pearlite with no free ferrite. A Brinell 
maximum of 280 will assure the best machinability with the 





5 **Magnet Gearing,” by H. T. Faus, U. S. Patent No. 2,243,555, 
May 27, 1941. 
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specified strength. The foundry will be required to use an alloy 
iron to meet these properties. 

2 A high-duty bearing requires 110,000 psi compression 
strength, good wear properties, and good machinability. 
The strength is met by aclass 35iron. Because of resistance to 
wear, a minimum of 200 Bhn should be stipulated, along with 
a microstructure of AFA Type A graphite, and a completely 
pearlitic metal background. To assure of the best machina 
bility, a maximum of 230 Bhn should be stipulated. 

3 A brake drum or dry-clutch plate requires resistance to 
wear, heat checking, and thermal stresses with moderate 
strength, 35,000 psi. The specification should be class 35 iron, 
with high total carbon to assure of plenty of graphite for re 
sistance to heat checking and absorption of thermal stresses 
Specify 3.40 per cent minimum total carbon, with the Brine!] 
hardness at 200-240, no carbides in the metal 


An engineer does well to cultivate close relationships with 
the casting producer, who can show many short cuts in design 
to reduce costs and to assure of casting soundness. Indeed, 
that foundryman who is acquainted with the demands of a 
casting can more easily meet these demands. He can develop, 
with the customer engineer, mutually satisfactory tests for the 
parts to be made. When heavy-duty machines are to be 
bought, we often consult with and rely on the recommenda 
tions of the producer of such equipment. The good foundry- 
man is in the same category and can be of great help in co 
operating with the customer in meeting the demands for particu 
lar castings. 


Atomic Energy Levels 


N extensive research program is under way at the National 
Bureau of Standards to make a complete and up-to-date 
compilation of the energy levels of the elements as derived from 
observations of atomic spectra. The data, which will include 
all information on atomic-energy levels accumulated in the past 
fifteen years, as well as previously available material, are being 
published in pamphlet form by the Bureau. As cach major 
portion of the work is completed, these pamphlets will be 
assembled into volumes of about 500 pages as Circular No 
467 of the National Bureau of Standards. Section 1 of this 
circular, Hydrogen Through Fluorine, which covers 45 spectra, 
has been made available to scientists in related fields and may 
be purchased from Superintendent of Documents, U. S. Govern 
ment Printing Office, Washington 25, D. C., at 50 cents a copy 

Atomic-energy levels of 231 spectra of 69 elements were all 
that had been analyzed up to 1932. Today this number is 
said to exceed 460, representing 82 elements, while the number: 
of known energy levels is greater by a factor of perhaps 4 o1 
5; yet no complete summary of these data exists. The Na 
tional Bureau of Standards is meeting this need by the critically 
evaluated compilation of all energy levels (exclusive of hyper 
fine structure ascribed to atomic nuclei). 

The spectra are presented in the circular in order of increas 
ing atomic number. Under a given atomic number they ar 
listed in order of increasing stages of ionization, i.c., Hel 
Hell, Lil, Lill, Lilll. For each spectrum a selected bibliog 
raphy covering the analysis is given. The energy levels at 
tabulated in the related groups which form spectroscop! 
terms, counting upward from the lowest. In the table 
electron configurations are also given, together with ter! 
designations in a uniform notation, term intervals, and 
values (magnetic splitting factors found from the observe 
Zeeman effect). To facilitate cross reference, the author 
term notation is also included when necessary. 
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FIG. | A SIMPLE AIRCRAFT HYDRAULIC SYSTEM 


AIRCRAFT HYDRAULIC PACKINGS 


Factors Influencing [heir Performance 


By LaVERNE E. CHEYNEY ano T. J. McCUISTION 


BATTELLE MEMORIAL INSTITUTE, COLUMBUS, OHIO 


INTRODUCTION 


ODERN aircraft employ hydraulic systems for the 
transmission of power, actuating landing gears, cowl 
flaps, steering controls, bomb-bay doors, and many 
ther things. There are pneumatic and electrical methods of 
tuating various moving parts, but hydraulic systems have 
en chosen especially for heavy aircraft, primarily because of 
\eir design versatility, relatively low cost, dependability, and 
very considerable saving in weight. 
Basically, hydraulic systems are composed of a combination 
certain solids. a fluid, and packing or sealing glands, which 
c intermediate in properties between solid and fluid. Rubber, 
mmonly employed for this purpose, has properties of both 
lids and fluids. The true solids in the system are represented 
a variety of alloys which are fabricated into various struc- 
res such as pistons, pumps, cylinders, and so forth. The 
id is normally a low-viscosity lubricating liquid which has 
nearly as possible a relatively level viscosity-index curve, in 
ler to facilitate operation of the system over a wide range of 
mperatures. 
The sealing or packing materials currently used are the typical 
‘resistant types of synthetic rubber. These rubbers tend to 
w in a manner similar to fluids under extremely high pres- 
res such as those found in hydraulic systems, but they exert 
isiderable resistance to such flow at the same time. They 
essentially very high-viscosity liquids in their behavior 
Contributed by the Rubber and Plastics Division and presented at 
> Semi-Annual Meeting, Chicago, IIl., June 16-19, 1947, of Tue 
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under that particular condition. The amount of resistance 
naturally depends upon the composition of the rubber, that is, 
the method of compounding and curing, as well as the formed 
shape of the object. Within some limits, at least when the 
distorting pressure is removed, rubber tends to resume its 
original shape. This is not only an advantage but an absolute 
necessity in the hydraulicsystem. The rubber packings, which 
represent an extremely minute portion of the total volume or 
weight of the hydraulic systems, do an exceptionally fine job 
of sealing under a wide variety of conditions. A few failures 
of such packings do occur, however, and there is some evidence 
that the causes of such failures fall into certain general classifica- 
tions. These causes will be discussed later. The performance 
of the rubber packing determines the performance of the entire 
system, as any type of failure of this packing may result in 
failure of parts of the system to operate (emergency systems 
are included in the aircraft to provide for such situations). 


MECHANICAL PERFORMANCE OF HYDRAULIC PACKINGS 


Effect of Packing Design. Various types of packing designs 
have been employed. These have employed other materials 
in addition to rubbers. It is understood that metal seals are 
now being developed for use in units such as booster controls 
where it is desirable to have a very low friction involved in the 
movement of the packing. Leakage in such systems is almost 
inevitable. It is usually caught by a so-called U-cup packing 
and piped through the oil return line so that the over-all net 
leakage is essentially zero. These metal seals are of two gen- 
eral types: (1) the two-ring type which consists of a good 
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bearing metal with a steel expander ring underneath to keep 
it in contace with the moving surface, (2) the single-ring type 
which consists of a relatively good bearing metal with enough 
spring to Maintain its own contact with the moving surface. 
In the very high-pressure system (3000 psi), the moving 
surface is normally steel. Inasmuch as these metal seals 
allow constant leakage, which therefore has to be taken care 
of by some type of relatively complex return system, their use 
to date has been very limited, and we might safely anticipate 
that it would remain so in the future. 

The V-ring packings were used extensively in aircraft until 
che beginning of World War II. These rings were relatively, 
satisfactory in low-pressure systems employing fluid pressures 


»f 1500 psi or less. However, they were relatively bulky and 
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FIG. 2. V-RING PACKING GLAND 
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Effect a} Packing Cross Section The optimum cross section of 
an O-ring in relation to its diameter has not been determined. 
In most Cases, it seems to make little difference as long as the 
packing is sufficiently resilient to withstand the applied squeeze 
and to maintain contact with the moving surface and thx 
bottom of the groove. One theory has been proposed that che 
cross section of the O-ring should be relatively large in propor 
tion to the internal diameter of the ring, in order that it might 
more adequately resist twisting Twisting, combined with 
other factors. sometimes causes a type of failure known as 
““spiral’’ failure. There is some recent indication, however, 
that the smaller-cross-section packings do not twist so readily 
as larger ones. Although this trend, if proved, would tend to 
simplify the selection of packing cross section, there are still 
variables to be taken into consideration, and the problem can 
by no means be considered solved at that point Any single 
change in another variable might indicate the selection of a 
packing of a somewhat different cross section. The military 
services for reasons of convenience and to avoid comple xity 
have standardized on certain groove and O-ring sizes in Speci 


tications AN-P-74 and AN-P-79 


in the specifications seems adequate for all present aircraft 


The range of sizes represented 


applications 


Effect of Groove Design. In general, a 90-deg groove with a 
+ 5-deg tolerance, Fig. 4, is relatively 
standard in most cases for a so-called 
running seal.’’ Accordingly, most of 
the discussion will be concerned wit 
this type. The so-called ‘‘slanting-side’ 
groove tends to allow extrusion, where 
:s an undercut groove, which is satis 
factory in preventing extrusion and re 
ducing friction, is expensive to make 
The outside corner of the groove must 
be machined slightly in order to pre 
vent cutting the packing during instal 


lation. This is illustrated in Fig. 3 
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FIG. 4 rYPES OF O-RING GROOVE DESIGNS 


expensive as the required units were made up of several ma- 
chined parts, Fig. 2. 

The V-rings were replaced in most new designs with so-called 
O-rings which reduced costs because of ease of installation and 
simplicity of design. It is obvious, Fig. 3, that about all that 
is necessary for an O-ring installation is a simple groove of the 
proper dimensions for the ring to fit. The O-ring has been used 
in a wide variety of industrial applications. Subsequent 
comments will be confined largely to packings employed in air- 
craft hydraulic systems and almost exclusively to O-rings. 
Each packing has certain advantages and disadvantages, and a 
selection of a packing for a given use depends upon the proper 
balance of all these factors. Other industrial or commercial 
applications employ packings of varied designs, often con- 
sisting of combinations of materials, such as rubber and metal. 


Specification AN-P-74 requires a corner radius of 0.005 1 
The size of the groove is somewhat important. In genera 
it should be large enough, that is, wide enough, to allow th 
O-ring to be fully compressed into it, because the rubb 
packing can be distorted but cannot be compressed to an 
significant extent. If the groove is not’ sufficiently wid 
the O-ring will extrude when squeeze is applied and will prob 
bly fail because of this. Fig. 5 illustrates the extrusion | 
an O-ring. 

The squeeze applied to the packing is determined by t! 
depth of the groove, and to a lesser extent by the clearanc 
between the two surfaces to be sealed. This squeeze is no 
mally between 0.01 and 0.02 in. The running friction 
naturally higher with a greater squeeze, depending upon t! 
composition of the packing or, more specifically, the physic 








\uGustT, 1948 
haracteristics of the packing. The breakout friction depends 
primarily upon the delay before cach stroke and the strok« 
speed for a given rubber composition. However, other factors 
such as squeeze, surface finish, fluid properties, and the like, 
nav affect the breakout friction to a varying degree 

Effect of Metal Finish 
cact with the packing during motion has been standardized at 


The surface finish of the metal in con 


A surface “‘roughness’’ of less than § microin 
The results 


5 co 10 microin 
vas been reported to cause spiraling of the O-rings 
ire not particularly consistent, however. Too rough a finish 
that is, greater than 10 microin., tends to abrade the packing 
Indoubtedly the friction involved in motion against various 
surface finishes varices, but there are at this time no available 
jata concerning this point. Various types and methods of 
surface treatment of the metal have been tried with some promis 
ng results. Phosphate or similar surface treatments may 
énd to minimize friction or abrasion by elimination of the more 
pronounced differences in metal surface finish. The more pro 
1ounced differences in metal surface finish may also be re 
luced by the relatively new technique of ‘‘electropolishing.’ 
Electroplating has been employed in some cases, primarily to 
reduce abrasion 


Effect of Corrosion of Metal 
n contact with the rubber packing in a static seal has beer 


The corrosion of the metal surface 


reported to cause a type of seizing or bonding of the packing 
co the metal surface. It was stated by one aircraft concern 
chat an O-ring had actually been pulled out of its groove in a 
slide-valve seal by such an effect 

Corrosion tends to pit the metal surface and, conceivably, 
his could roughen it and cause excessive wear of the packing 
Inder extreme conditions the packing might later fail by con 
inuance of a tear or cut. Under less extreme conditions, the 
ibrasive wear of the packing might be sufficient to cause 
akage 

Most exposed metal surtaces are plated to prevent corrosion 
[he corrosion of other parts usually occurs in storage rather 


han in actual operation of the aircraft 

Effect of Diametral Clearance 
o side loads and so-called ‘‘breathing;"’ 
num clearance must be used when computing clearances 


Many cylinders are subjected 
therefore, the maxi 











FIG. 5 EXAMPLE OF O-RING EXTRUSION 


Che packing cross section has some effect, since less extrusion 
ill be obtained with a larger cross section. The influence of 
is effect is not exactly known 
here is a greater tendency for the packing to extrude as the 
sarance becomes greater. However, this factor is also de 
ndent upon the modulus of elasticity of the packing and the 
perating pressure of the system. It must be kept in mind that 
unit must be able to operate at zero pressure (that is, in 
sembly) as well as at high pressures 
Effect of Operating Pressure. There are indications that 200 
i pressure is approximately the critical pressure in so far as 
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leakage is concerned. The systems operating with less than 
1500 psi successfully employ all of the various types of packings. 
The 3000-psi systems use O-rings with so-called “‘backup 
rings,’’ usually constructed of leather, Fig. 6. These prevent 
extrusion of the packing. The tendency toward extrusion is 
greater as the pressure is increased. The O-ring apparently 
depends upon resilience and flow under pressure, whereas the 
V-ring utilizes the pressure under its lip. 

It has been reported by the Douglas Aircraft Company that 
O-rings operate at high pressure with less friction than the 
V-ring type packing. At high pressure, the V-ring also tends 
to fail by extrusion. 

The T-ring is a relatively new design for cither high- or low 
It has a plastic laminated backup 
This design is sup 

It cannot be used 


pressure operation, Fig. 7. 
ring on cither side of the packing itself 
posed to prevent the twisting of the ring 
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FIG. O BACKUP RING INSTALLATION 
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FIG. 7 T-RING PACKING GLAND 





interchangeably as a rod seal or piston seal, however, as the top 
t the T must always be in the groove. 

Effect of Temperature. Modern aircraft are required to operate 
over a very wide range of temperatures, and, consequently, 
temperature variation of materials and their properties are 
major factors in design. Hydraulic systems are a prime ex- 
ample. Military operating requirements are somewhat more 
severe than those for ordinary civilian craft. Temperatures 
as low as —65 F are specified for military operation at present 
Even lower temperatures may be required in future aircraft 

Sufficient flexibility of the rubber packing at these low tem 
peratures is difficult to obtain. It can be achieved by the 
addition of plasticizers, which to some extent harm the physical 
characteristics of the rubber at normal tzmperatures. In ad- 
dition, they cause complications, because most of the plas- 
ticizers are soluble in hydraulic fluids and alter the properties 
of these fluids after they are leached from the packing composi 
tion. As the temperature is lowered, the rubber composition 
becomes harder, less resilient, and sometimes actually brittle 
if not properly compounded. The packing may fail to seal 
because of these physical changes. In addition, the packing 
may break under some operating conditions 
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High-temperature operations, on the other hand, tend to age 
the packing rapidly and made it temporarily more plastic, so 
that failure from extrusion or twisting is more likely to occur. 

Effect of Aging of Packing. Most of the rubber packings at- 
aged in air to a variable degree prior to installation. The 
amount of such aging depends upon the delay between manu- 
facture and installation. It is well known that the physical 
characteristics of natural rubber and various synthetic rubbers 
change upon aging in air. This is caused primarily by oxida- 
tion and is usually more severe in sunlight. Compositions 
containing considerable quantities of plasticizers, such as 
those which have been employed in hydraulic packings, also 
may lose plasticizer by evaporation from the surface at a rela- 
tively slow rate. Sometimes an additional loss of plasticizer 
is caused by a so-called ‘‘sweating’’ or exudation, which is a 
result of incomplete compatibility of the plasticizer with the 
vulcanized-rubber composition. 

In so far as oxidation itself is concerned, the rapidity depends 
upon the temperature and, as Fig. 8 shows, the effect becomes 
much more pronounced as the temperature is elevated. The 
physical effects of such oxidation are gradual loss of strength 
and hardening of the rubber composition. Loss of plasticizer 
also results in an apparent hardening, although this is not 
necessarily accompanied by loss of physical strength. 

Aging in fluid, especially at elevated temperature, takes place 
at a somewhat slower rate, but the general effects are much the 
same. There is one significant difference, however. The 
plasticizer is usually extracted from the packing by the fluid 
and is replaced to some extent by fluid itself which in turn 
acts asa plastcizer. This extraction takes place very rapidly 
at first and at a gradually diminishing rate thereafter. The 
effects of all types of fluids are not necessarily the same 
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Some fluids show indications of replacing the plasticizer and 
substituting for it to a considerable degree, whereas others 
apparently merely extract the plasticizer and cause a degrada- 
tion of the physical characteristics of the rubber composition. 
Another by-product of such extraction is a contamination of 
the hydraulic fluid by plasticizer, which has been shown by 
the work of Dr. Fenske and co-workers at the Pennsylvania 
State College to be very detrimental to the low-temperature 
characteristics of the hydraulic fluid itself. 

There have been some reports that certain commercial plas- 
ticizers tend to hydrolyze in contact with water present in the 
hydraulic fluid. The products of hydrolysis may cause cor- 
rosion of metal parts. This effect has not been serious in operat- 
ing aircraft but has caused much difficulty in storage. 


Effect of Swelling Fluid. All types of natural and synthetic 
rubbers swell to varying degrees in types of fluid employed as 
aircraft hydraulic fluids. In some cases the amount of swelling 
is positive and very considerable; in others, there is a net 
shrinkage, where plasticizer is extracted from the packing 
composition and is not completely replaced by hydraulic fluid 
There have been some indications that certain types of plas- 
ticized rubbers swell more than their unplasticized analogues 

The usual effect of swelling in fluid is a decrease in strength 
This will vary considerably with the type of rubber and the 
type of fluid. 

The amount of swell in the fluid to be employed must be 
considered in designing the aircraft hydraulic system. Com- 
plications will arise in systems such as landing-gear actuating 
struts, where a packing may be in continual contact with 
fluid on one side, and it might be expected to swell and to 
undergo any other aging changes caused by the fluid. But on 
the other side, the dry packing is in contact with the atmos- 
phere and will tend to lose plasticizer by evaporation and to 
oxidize. at least on its surface. 

Effect of Changes in Properties of Fluid. It is well recognized 
that fluids as well as packings change their physcial charac- 
teristics over a range of temperatures, and that it is impossible 
to maintain a fluid at exactly the same viscosity over the normal 
aircraft operating-temperature range. It is outside the scope 
of the present paper to consider the effects of changes in vis 
cosity of fluids upon their action in pumps and such parts of 
the hydraulic system. Any variation in properties of the 
fluid, however, does have an effect upon the performance of the 
packings. 

If the fluid becomes too viscous or freezes at too high a tem 
perature, the effects could be very serious. For example, the 
brakes might not work with sufficient rapidity on a landing, 
and at the present high landing speeds, delay of a few seconds 
might be fatal. 

Certain parts of the aircraft hydraulic systems, such as brake 
expander tubes, contain a large amount of rubber in relation to 
the actual amount of fluid operating in contact with this rubber 
Consequently, the relative amount of plasticizer which ca 
enter the fluid by extraction may be excessive. If this has an, 
noticeab!e effect upon the properties of the fluid, such things as 
gelation or pronounced viscosity changes may be the net resu! 

When the present AN-VVO-366B hydraulic fluid is expos: 
to warm air, the more volatile constituents evaporate, leavit 
a somewhat tacky film. This film is almost microscopic sin: 
the O-ring normally wipes the rods so clean that the oil fil! 
cannot be detected by wiping the rod with the finger immed 
ately thereafter. The film, however, possesses sufficient tack 
ness to cause the O-ring packing to ‘‘seize’’ the rod. Twistit 
and ‘‘spiral failure’’ may then occur when the rod moves | 
contact with the packing. However, this is only one of t! 
contributing factors involved in spiral] failure. 
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EVALUATION OF PACKINGS 

Packings for military application are presently required to 
comply with the rather lengthy and detailed specification AN- 
P-79. This specification has served its purpose well, but 
reportedly needs revision in some respects. Undoubtedly, 
changes will be made when sufficient fundamental data have 
been accumulated. This particular specification includes a 
varicty of tests, many of them very special ones, which are 
intended to indicate as nearly as possible the expected per- 
formance of the packing in actual operation. This is the only 
justification for the rather elaborate series of checks now found 
in this specification. 

Of the various tests included in the present specification, it is 
believed by many that the so-called ‘‘endurance cycling test’ 
of 40,000 to 70,000 cycles is the most important part. This 
is only one of a serics of expensive tests. It would be highly 
desirable if some simpler tests could be devised which would be 
indicative of the expected performance of a material in the 
qualification test, which employs large cycling equipment. 
For example, this cycling-test equipment remains idle for 
periods as long as 7 days, in order to comply with certain phases 
of the specification testing procedure 

There is criticism in industry because ASTM tests have not 
been adapted to meet these particular requirements. Testing 
according to the present specification requires much specialized 
equipment. In addition, it requires 21 days to complete a series 
of tests under the present specification. Some potential packing 
suppliers have been deterred from entering this particular 
field of military application because they have felt that the 
amount of testing required was excessive. 


TYPES OF MATERIALS 


Most of the so-called rubbers and plastics have been tested 
for potential application to aircraft hydraulic systems. Some 
of these have applications in one place or another. For ex- 
ample, a plastic laminate is employed in the design of the T- 
ring 

Of the various natural and synthetic rubbers which may be 
employed for most of the packings themselves, natural rubber, 
GR-S, and GR-I (butyl) are unsuited for use with the present 

366B type of hydraulic fluid. This is a hydrocarbon-type 
fluid, and these rubbers swell excessively in this fluid with 
esultant loss of physical strength. Neoprene synthetic rubber 
vas employed for most of the early packings and was moder- 
tely successful as long as operation at very low temperature 
as not a requirement. The low-temperature characteristics 

f the neoprene rubber are not particularly good, and it was 

placed by the so-called nitrile-type rubbers, formerly known 

Buna N, and also identified under several different trade 
mes, as the low-temperature requirements were extended. 
veral of the relatively solvent-resistant plastics have been 
idied for use as packings. These have included nylon, Teflon, 
iyl plastics, and others. None of these has proved satis- 
tory to date. Most of them are thermoplastic materials, 
lich become excessively stiff and brittle when moderately 
ld and excessively soft when warm 


CONCLUSION 


[he foregoing discussion has pointed out some of the varia- 
s affecting performance of aircraft hydraulic packings. 
might seem that performance of such packings would be 
ry limited. Asa matter of fact, the opposite istrue. O-ring 
ckings have performed satisfactorily under a wide variety of 
stating conditions, often with many of the variables men- 
ned under improper control. 

A variety of operating data have been accumulated during 
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several years of extensive usage of O-ring packings. Many of 
the data accumulated during wartime were naturally remedial 
in character. Peacetime research and development are pro- 
ceeding along more fundamental lines. It is safe to predict 
that packings of the future will be even better and will perform 
even more satisfactorily. 


Thunderstorm Chart 


THUNDERSTORM Safe-Speed Chart to enable pilots to 

fly with a higher degree of safety under thunderstorm 
conditions has been developed at the U. S. Air Force’s All- 
Weather Flying Center at Clinton County Air Force Base, 
Wilmington, Ohio. 

The Thunderstorm Safe-Speed Chart shows the airspeed 
limits within which nine types of transport and cargo aircraft 
can be safely operated during thunderstorms. 

The limits of allowable speed for safe operation are clearly 
outlined in green on the Safe-Speed Chart. At either end of the 
‘safe operating range’’ a red speed band indicates that the flying 
speed is unsafe for operation in thunderstorms. Between the 
red and green is a yellow band marking the marginal area 
approaching unsafe speeds 

Below the safe minumum speed indicated, the airplane will 
be moving so slowly as to approach stalling speed. Above the 
maximum safe speed, increased stress will be placed on the air- 
craft and may result in disastrous structural failure. 

The experiments disclosed the safety limitations for both 
‘average’’ thunderstorms, in which vertical or near-vertical 
wind gusts attained a velocity up to 30 fps, and “‘heavy"’ 
thunderstorms, in which gust velocities were recorded between 
31 and 43 fps. The latter figure was the strongest gust re- 
corded, and the researchers estimated such a velocity would be 
experienced on an average of only once each 50,000 flying miles. 
Normal flight regulations would require all aircraft to be 
grounded in weather so violent. 

During the last two years, the All-Weather Flying Center 
engaged in 2000 flights in thunderstorms with no major acci- 
dents or fatalities, all as a part of the “Thunderstorm Project.”’ 
These experiments yielded detailed information of conditions in 
which aircraft might be expected to fly during thunderstorm 
weather. Principal findings concerned the effects of turbu- 
lence, icing, gusts, hail, and lightning. 

The Air Force’s Northrop P-61 ‘‘Black Widow"’ was the 
experimental aircraft used during the course of the two-year 
study. The Black Widow satisfied rigid requirements estab- 
lished for stability and high-altitude performance and carried 
complete radar equipment. To insure effective research, five 
P-61's were maintained in a constant state of readiness and flew 
directly to the scene of thunderstorms detected by radar scopes 
in lookout stations. The aircraft entered the storms at pre- 
determined altitudes of 6000, 10,000, 15,000, 20,000 and 25,000 
fr, thus insuring that the observers would have a complete pic- 
ture of storm conditions at all altitudes at which military and 
commercial aircraft might operate. 

Specifically designed instruments which calculated every de- 
tail of the weather conditions from icing to stress on the body of 
the aircraft, and including gust velocity and electric content 
of the outside atmosphere, were turned on before entering the 
storm. Cameras photographed the instruments at four-second 
intervals and maintained on film a complete record of the read- 
ings, eliminating the possibility of human error in recording the 
data. Observers recorded the time of entry into the cloud cover- 
age in logs and described the areas of precipitation, turbulence, 
ice formation, frequency of lightning, and other data required 
for an analysis of each storm. 
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SPLINE SHAFTS and FITTINGS 


By HARRY H. GOTBERG 


CHIEF ENGINEER, COLONIAL 
LTHOUGH splines have been used as a connecting me 
dium for a great number of years, there still seem to be 
considerable differences of opinion regarding the advan 

tages of involute splines versus straight-side splines. 

Even though the involute spline is gaining in popularity, there 
are still a great number of straight-side spline applications, not 
only in machine tools, where this type spline seems to be 
favored—at least at present—but also in automotive, farm 
equipment, road-building machinery and the like 

As part of the symposium the object of this paper is to cover 
broaches and broaching of splines. At the outset, it should be 
understood that broaching can be used equally well for either 
type of spline. Asa rule, spline broaches are made to individual] 
specifications, and manufacturing processes are similar for either 
type of spline 


DESIGN CONSIDERATIONS 


In designing any type of spline, it should be emphasized that 
the tools required should always be considered in the actual 
product design. Product design can sometimes be altered 
slightly to facilitate tooling without interfering with the func 
tional requirements, thereby insuring a great saving in tooling 
costs and maintenance 

The new American Involute Spline Standards serve as a good 
example of this. Its adoption has reduced greatly the number 
of hobs required to produce the various splines involved. Simi- 
larly, even though it is almost mandatory that broaches be 

‘custom’’ made to conform to individual-part print specifica 
tions, a standard spline system also has many tooling advan 
tages as to broaches. These will be pointed out in detail later 

Advanced tool design, together with standardization of cut 
cing tools and of manufacturing facilities have enabled product 
engineers to improve the design of many component parts of 
their products to facilitate tooling, reduce costs, and improve 
quality. It was natural, therefore, that when the specifications 
for the new American Involute Spline Standards were estab- 
lished the “‘tooling’’ factor was considered most thoroughly 
As a result, the amount of tooling required, as well as the cost 
of tooling could be held to a minimum. 

Many elements have to be considered in the processing of 
spline shafts and fittings. In this connection, one example will 
demonstrate how broach-tool costs can be minimized by adop 
cion of a standardized program 

It should be understood that the cost of a spline broach de- 
pends primarily on its diameter and over-all length, although 
other elements, such as the number of splines and the depth of 
the splines, also enter in the cost of the broach 

The length of the broaching tool is determined primarily by 
the depth of the spline to be cut, the length of the part, and the 
type of material to be broached. From these, product engineers 
can usually calculate the torque load and other elements of 
spline strength. Allowing a practical safety factor, this means 
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that the length of the spline part and the depth of spline cas 
easily be held to a safe minimum, reflected automatically it 
minimum tooling costs without jeopardizing the strength of th: 
component parts 

Since the depth of the spline exerts a major influence o1 
broach length, the new American Involute Spline Standards were 
based upon a stub tooth form. This tooth form reduces re 
quired depth of broach cut, thereby reducing the over-al 
length of broach, as compared to the length of broach required 
for a full-depth involute form 

In designing the new standards, another factor influencing 
The cor 
ners of splines have a tendency to subject a broach to greater 
wear and breakdown than does the body of the tooth, espe 
cially when it is necessary to hold cornerstoa sharp point. As 


broach costs has also been taken into consideration 


a result, where relatively close tolerances have to be held or 
major diameters, difficulty is sometimes encountered in assem 
bling owing to the breakdown of spline corners, even though the 
difference may be only a little more than a few thousandths of ar 
inch. This condition sometimes occurs after even rclativels 
few parts have been broached 

In order to avoid this condition, the splines in the new stand 
ards have been provided with adequate radii on the top of the 
splines while the component spline shafts are to be chamfered 
to correspond to these radii. This provision not only insures 
facility of assembly of splined parts but also increases broach life 
materially since a broach tooth with a radius does not break 
down as readily as one with sharp corners 

Another important tooling factor in favor of the recom 
mended standards for involute splines is the advantage of re 
ducing costs in the processing of broaches for experimenta 
designs of products. It is well known that involute-spline 
broaches are high-precision tools and accordingly are rather 
costly to produce. Usually the cost of such broaches for ex 
perimental purposes tends to be prohibitive, especially wher« 
only two or three experimental parts are required. From pas: 

xperience, we know that it is almost impossible to locat: 
standard broaches of the exact specifications desired for th« 
experimental purposes in mind. In contrast to this, once thes« 
new involute-spline standards have been generally adopted, anc 
the broaching tools for them standardized, it will be possible t« 
secure a broach with the exact specifications desired from som 
other source already using the same tool in production 


MULTIPLE SPLINE PROCESSING 


From the foregoing, it readily will be seen that the same r 
sults can be obtained when the straight-side splines are stand 
ardized to covera full range with the same degree of uniform 
ity. Since spline broaching plays such an important part 1 
the manufacture and assembling of various kinds of componen 
parts, it might be advantageous to outline briefly the genera 
method of multiple spline processing 

This procedure involves the following: (1) broach desigi 
(2) processing of production parts, (3) effect of heat generatior 
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4) broaching of heat-treated parts, (5) spiral splining, (6 


gaging, tolerances, (8) inspection. Let us briefly consider 
these points in detail 
Broach Design —Tooth Side Reltef 


t considerable depth, pickup or galling on sides of splines is 
To overcome this, broaches, having a 


In broaching interna] splines 


sometimes experienced 
spline depth of 0.100 in. or over, are usually relieved on th 
sides leaving only a portion of spline width to size on tooth 
depth. This is true in cither straight-side or involute tvpc 
splines as noted in Fig. 1 


Cutting Action. Since the broach cut is generated from rh 
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‘le diameter outward by diametrical increments of cach suc 
ssive tooth, as illustrated in Fig. 2, it is not possible to relieve 
e sides of the splines on depths less than approximately 0.100 
, Since it is difficult to reach the shallow depths with a grind 
wheel. However, pickup or galling is usually not expert 
ed on such shallow cuts 


PROCESSING PRODUCTION PARTS 


in processing parts, the sequence of manufacturing Operations 
ometimes such that spline arbors are required, so that subse 
nt machining operations can be performed in relation to 
ine holes. To eliminate the need of spline arbors, a broach 
ign has been developed which incorporates ‘‘alternate round 
spline’ teeth on the finishing end of the broach. This 
gn, shown in Fig. 3, maintains a high degree of concentric 
between the splines and the inside diameter, even though 
limits on the finished parts may be as much as 0.010 to 
0 in. This type of broach thus facilitates the use of plain 
nd arbors for subsequent machining operations. Where it 
nportant to maintain close dimensional limits on the concen- 
ity of inside and outside diameters of the splines, a broach of 
s design will assist in meeting the specifications 
very broach, regardless of design or type, has a tendency to 
rift’’ to a certain extent. At times the drift may be very 
slivht, however, and passable parts are produced in the majority 
When the limits are held as close as 0.001 in. on both 
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the inside and outside diameters, and these limits are of func- 
tional importance in the assembly of component parts, it is 
advisable to recommend alternate tooth design to eliminate the 
possibility of drifting beyond the required limits 


EFFECT OF HEAT GENERATION ON PRODUCTION TOLERANCES 


Quite frequently it is necessary to produce involute-spline 
broaches to very close tolerances on the circular tooth thickness, 
these limits often being held to as little as 0.0005 in. total tooth 
tolerance. This of course requires extreme care in manufac 
turing the broach, since a slight accumulated error in broach 
rooth spacing, as well as in tooth width, will infringe upon the 
permissible limits on the tooth thickness 

Sometimes, when a broach is put to work, it will at first pro 
duce parts that will permit a “‘go"’ gage to enter and ‘‘no-go"’ 
not to enter. However, after broaching several parts, the heat 
generated in the broach may become great enough so that a 
“‘no-go"’ gage will enter the parts. It has been thought that 
the broach could be ground slightly undersize to compensate 
for expansion due to generated heat, preheating the broach be- 
fore actually using it, to correct this difficulty. However, in 
attempting to follow this procedure, it will be found almost 
impossible to maintain production consistency. 

Rather, it is recommended that two passes be used where 
colerances are sufficiently close to make heat expansion a prob 
lem. Fig. 4 illustrates the method used to perform this func 
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tion. The first-pass broach should leave approximately 0.010 
in. to 0.020 in. on each side of the spline. If parts are permitted 
to cool between the first and second pass, the heat generated in 
the second-pass broach is then not sufficient to result in materia] 


heat expansion under these conditions 


BROACHING OF HEAT-TREATED PARTS 


When parts have to be heat-treated after broaching, a certain 
amount of distortion usually takes place. To correct this con- 
dition after heat-treatment, a sizing broach, which is classed as 
a ‘‘hard-gear’’ broach, may be used. The name is derived from 
the fact that these operations are usually required on gears 
where the teeth on the outside diameter are hardened to “‘ex- 
tremely hard’’ Rockwell readings. It should be understood of 
course that if the outside gear teeth are to be hardened to more 
than C-40 Rockwell, the splines must be ‘‘painted’’ or packed 
to prevent the splines from exceeding that hardness. This 
facilitates rebroaching. Gears hardened to higher Rockwell 
readings, it is true, have been successfully rebroached, but the 
higher the Rockwell the lower the tool life 


SPIRAL SPLINING 


Spiral splines of both the straight-side and the involute type 
are produced in a manner similar to that employed for conven- 
tional straight splines, with the exception that it is necessary 
to incorporate facilities for generating a helix. In producing a 
splined spiral shaft, the amount of helix angle which can be 
developed is not limited since hobbing »r shaping equipment can 
be geared to produce even very steep helix angles. In broaches, 
however, a more difficult problem is presented. In grinding 




































682 


spiral-spline broaches, master lead screws are used. The master 
bar is “‘driven’’ by horizontal motion in the direction of its 
longitudinal center line. The helix angle, as a result, is some- 
what limited since, on excessive angles, the side thrust becomes 
too great to rotate the bar. However, satisfactory broaches 
with a helix angle of approximately 60 deg from the horizontal 
center line have been produced. 

Actual spiral-spline broaching is similarly affected. It is 
necessary to rotate the broach by mechanical means especially 
when the helix angle exceeds 15 deg orso. This is usually done 
by clamping the part rigidly to a face plate on the machine and 
rotating the broach by means of a helical drive head actuated by 
a master spiral lead bar. 


SPLINE PLUG GAGES-——SPLINE RING GAGES 


Spline ‘‘go’’ gages are usually designed to allow for clear- 
ance on the outside diameter as well as on the hole diameter, 
since the primary purpose is to check width of the spline and for 
possible spacing errors. 

The spline width on the ‘‘go"’ gage is usually held to the low 
limit of part specifications with a minus 0.0001-in. tolerance. 
‘““No-go"’ gages are likewise designed to allow for clearance on 
outside and inside diameters, with the spline width held to 
the high limit of part print specifications, and a tolerance of 
plus 0.0001 in. It has been found that holding to these toler- 
ances will allow for maximum tool life on broaching tools. 
These specifications apply to gages for both straight-side and 
involute straight splines as well as to spirally broached splines, 
Fig. 5. The length of the “‘go"’ spline plug section should be 
equal to the length of the part as nearly as possible, to insure 
that the splined hole will be straight through the entire length 
of the part. 

Spline ring gages for checking straight-side or involute-type 
splines differ slightly in design, Fig. 6. 

Spline ring gages of the straight-side type are of ‘‘open-end"’ 
construction and can be made to check the outside diameter of 
the shafc, as well as spline width and spacing error. 

The involute-type gage must be either broached or shaped 
and lapped or ground, depending upon the equipment available, 
as well as the sizes under consideration. The involute type is 
designed with clearance for outside and inside diameters of the 
shaft. However, tolerances on the spline width and circular 
thickness are the same in either type, as follows: ‘‘Go'’ gage 
spline width held to high limit of shaft with a plus 0.0001-in 
tolerance. ‘‘No-go’’ gage spline width held to low limit of 

spline shaft with a minus 0.0001-in. tolerance. It will be noted 
the gaging tolerances as outlined will allow maximum tool life. 

However, difficulty is sometimes encountered in determining 
in which direction gaging tolerances should be allowed; that 
is, whether the manufacturing tolerances of a spline *‘no-go"’ 
plug gage should be held to the high limits of a part with a plus 
tolerance or with a minus tolerance; anc whether a ‘‘go”’ 
spline plug gage should be held to the low iimits of the part 
with a minus tolerance or a plus tolerance. Since there is no 
standard rule as yet governing these conditions, it is almost 
impossible to maintain consistency of gage design. It is hoped 
that before long gaging practices will be standardized to allow 
for ‘‘effective’’ fit, making allowances for manufacturing errors. 


TOLERANCES 


It has been found, in rare instances, that where very close 
tolerances on spline width are specified, the customer has 
actually withheld the total tolerance and specified less tolerance 
than really allowable in order to be sure that the tools would be 
well within the accuracy limits required. This procedure does 
more harm than good, since when an extremely close tolerance 
is given, the designer as well as the broach grinder is instructed 
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to hold the spline width as close to the high limit as possible 
in order that the tool will not cut undersize. 

When a tolerance of 0.0005 in. is actually permissible, and 
instructions are issued that a 0.0003-in. tolerance is to be held, 
the chances are that the broach will tend to cut oversize, 
whereas if the entire 0.0005-in. tolerance had been submitted, 
enough leeway could have been given to assure holding to the 
correct tolerance as given on the part print specifications. 


INSPECTION 


Inspection gages frequently differ from the gages used in 
actual production departments, that is, production gages are 
held to closer tolerances than inspection gages to allow salvag 
ing of parts not passable by production gages. When this pro 
cedure is followed, it is suggested that actual dimensions be sub 
mitted to the gage manufacturer rather than master gages “‘to 
be copied,’’ since the master gages may vary dimensionally 
from time to time, making reproduction difficult. 


Engineering and the Medical Sciences 
(Continued from page 662) 


was gained. It revealed however, with startling clarity, how 
little we really knew about the effect of individual minds on 
each other and the vagaries of group behavior. Many of 
us have seen riots, panics, and mass heroism, yet few of us 
know the spark that often makes men behave in a manner 
foreign to their nature when acting together. Leader or 
politician, preacher or rabble rouser, all seem to have some- 
thing in common in their ability to sway crowds, yet we 
know little, scientifically, of the force which they use or t 
reactions they cause. 

The engineer is out of his element when it comes to t 
operation of the human machine, though he is keenly aware 
that his own developments have become limited by the ca 
bility of man himself. He does feel, however, that he c 
contribute substantially to the medical profession by providi 
some of the tools to reduce the time and effort in both resear 
and practical work and thus to accelerate progress to his 01 
ultimate benefit. 

In the hope of a better world to come, we turn to the medi: 
profession to spearhead the research which will eventua 
bring mankind to greater knowledge of itself. It is perha 
our only hope in face of the inexorable advance of science. 
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In Defense of 





COMPETITION’ 


By RALPH E. FREEMAN 


MASSACHUSETTS INSTITUTE OF TECHNOLOGY 


AN political democracy survive in a country which has 

adopted comprehensive planning of its economic life? 

Those who say ‘“‘yes’’ usually point to Great Britain, 
now run by a socialist government which has nationalized im- 
portant industries. But political democracy is still a reality in 
Britain. The fundamental rights of the individual—freedom 
of speech, of the press, and of worship—are still retained. If 
the British people do not like the type of planning they get, 
they can throw out the planners. 

Those who answer “‘no"’ to this question generally cite the 
example of Soviet Russia. They say that in Great Britain the 
planning is not comprehensive and is yet in its early stages. As 
the area of competitive freedom is further curtailed in that 
country, fundamental rights will gradually disappear. The 
stage will be reached when those in control of the planning ma- 
chinery will perpetuate themselves in power by using the weap- 
ons of economic coercion 


DEMOCRACY A COMPLEX OF STANDARDS’ 


This is essentially the view advanced by David McCord 
Wright in his new book, ‘‘Democracy and Progress.’’? He takes 
the position that competition in economic life is necessary to the 
preservation of democracy in political and social life. In fact, 
he regards democracy not merely as a political condition in 
which people govern themselves through elected representa- 
tives, but as a “‘complex of standards.’’ It involves, for ex- 
ample, the competitive market which in and of itself is an 
application of the elective method to economic life. 

“Viewed in the large, and with allowance for innumerable 
shortcomings, the competitive pricing system may be thought of 
as a perpetual election to decide what shall be produced. Money 
outlay forms the votes, advertising is the campaign literature, 
and the election returns—determining what goods shail be 
mide and what not—are profit and loss. By this method we 
achieve such ‘democracy of choice’ or of ‘preference’ as we have 
secured.”’ 

rofessor Wright goes on to argue that the competitive sys- 
tem is essential also to material progress. The administration 
0! che complicated industrial machinery of today requires highly 
tr ined and skilled men in positions of control, and there must 
be some method of selecting these men. The competitive mar- 
ke does this work of selection and much more efficiently than 
it s done under a totalitarian regime. The competitive system 
al: » provides incentives to creativeness and improvement, and 
he ¢ again the results are far superior to an organization which 
te! es on seniority as a means of determining the compensation 
of ts creative workers. 

1 the course of his discussion of democracy and progress Dr 
W: ght ranges over a wide ficld. He deals with business 
cycles, savings, investment, distribution of wealth, taxation, 

Yne of a series of reviews of current economic literature affecting 
eng ocering prepared by members of the Department of Economics and 
Socal Science, Massachusetts Institute of Technology, at the request 
of «.¢ Management Division of Taz American Society or MECHANICAL 


EN. i NEERS. inions expressed are those of the reviewer. 
* The Macmillan, Company New York, N. Y., 1948, pp. 220. 
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trade unionism, foreign trade, and many other matters of inter- 
est to all men and women who are trying to steer their way 
through the many conflicting theories and programs that are 
being hotly debated in these confusing times. His book is use- 
ful and stimulating, not only because of the many problems dis- 
cussed, but also because of the thoughtful and critical approach 
to these problems. 

‘The true friend of democratic and competitive capitalism 
does not try to claim for his system a smoothness of performance 
which is in the nature of things impossible. Such claims may 
be made with apparent impunity during good times, but they 
have an unpleasant habit of backfiring later."’ 

The author realizes the difficulties of setting up an economic 
system that will provide both security and freedom. He frankly 
admits that in order to stimulate invention and creativeness it 
is necessary to put up with some instability. A progressive 
world is likely to be an unstable world. He criticizes the ex- 
tremists—the conservative as well as the ultraliberal. He be- 
lieves it possible through the competitive system to work out a 
satisfactory compromise. 

The ultraliberal is open to censure because he would remove 
the chief incentives operating in competitive capitalism. Such 
a result would follow from opposition to profits and the advo- 
cacy of radical redistribution of wealth as a means of prevent- 
ing an excessive amount of saving. The conservative, on the 
other hand, is criticized for his undue tolerance of private mo- 
nopoly, his support of high tariffs, and his indiscriminate em- 
phasis upon economy in government. 

‘The conservative policy is boom economics, and the ultra- 
liberal policy is depression economics... . The conservative 
policy emphasizes supply and obstacles to production, while the 
ultraliberal policy puts all of its emphasis upon demand, and 
frequently seems to assume that demand will automatically 
satisfy itself. But, as everyone should recognize, both sides of 
the case have to be remembered.”’ 


AUTHOR PROPOSES MIDWAY POSITION 


The author’s own proposals represent a midway position. 
(1) Large government outlays on health and education to pro- 
vide a reasonable equality of opportunity for all citizens. (2) 
A combination of social insurance and unemployment benefits 
to furnish a minimum of security. (3) Expenditures on public 
works to be undertaken as an offset to a decline in demand for 
durable goods—such decline being the chief cause of depressions. 
(4) A program of foreign investments—accompanied by reduc- 
tions in the tariff—as a means of safeguarding against the possi- 
bility of an excess of savings over domestic investment. 

These measures, however, will not be effective unless there is 
self-control and responsibility in the individual. Professor 
Wright places great emphasis on moral and artistic values and 
standards. ‘‘Not the ending of competitive acquisition should 
be our goal, but the competitive acquisition of nobler things 
in a nobler way. Putting the matter in a somewhat Chinese 
way: betterment comes by inculcating a superior and humane 
code of ‘good manners’ of competition.” 











































BRIEFING THE RECORD 


Abstracts and Comments Based on Current Periodicals and Events 


ComPILeD AND Epirep sy J. J. Jakuirscn, JR 





ATERIAL for these pages is assembled from numerous 

sources and aims to cover a broad range of subject mat- 
ter. While few quotation marks are used, passages that are 
directly quoted are obvious from the context and credit to 
original sources is given 


Professional Education 


NGINEERING educators contributed heavily to the suc- 

cess of the Inter-Professions Conference on Education for 
Professional Responsibility, held recently in The Inn, Buck Hill 
Falls, Pa. 

The Conference, a meeting of 96 educators from the five pro- 
fessional fields of law, medicine, divinity, business,and engineer- 
ing, was sponsored by the Carnegie Corporation of New York 
to provide an opportunity for the different professions to assist 
each other by telling of their experiences in the effort to estab- 
lish educational programs which would graduate not only 
competent practitioners but good citizens and better men and 
women as well 

In reading papers, moderating sessions, and in speaking from 
the floor the representatives from engineering clearly illus- 
crated that their profession was in the forefront in the drive for 
such programs 

As the first speaker for engineering, President Harry S. Rogers, 
of Polytechnic Institute of Brooklyn, pointed out and warned 
against the gaps between the statement and achievement of 
objectives in the education of the engineer. 

After outlining the nature of engineering thought, President 
Rogers declared that the greatest gap in the achievement of 
educational objectives stated by the Committees of the ASEE 
lies in the lack, in both educational and professional groups, of 
a thorough, critical understanding of this basic and generic 
philosophy of engineering thought and the failure therefore to 
integrate the training given in the particular courses of a cur- 
riculum, and to lay the foundations of a general philosophy of 
method which can give a stronger unity to the engineering pro- 
fession 


ENGINEERS SKEPTICAL OF GENERAL EDUCATION 


President Rogers also expressed the view that education for 
responsible citizenship could not come from general education 
as we know it today, and that engineers are skeptical of the 
methods and achievements of general education. 

He said that we have listened too long to such trite expres- 
sions as the ‘‘Liberal arts prepare one for living, whereas special- 
ized training prepares one for making a living.’’ It seems 
apparent that those who make such statements are confusing 
the cumulative contributions of liberal culture to mankind with 
achievements which can be reasonably expected from two years 
and eight months of general education. 

He stated further: To achieve results in the education of 
students for responsible citizenship will require a more specific 
determination of the social and philosophical consideration of 
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general education by competent philosophers as well as a more 
comprehensive and valid development of the theory of menta 
organization and the structure of personality on the part o! 
psychologists 

In conclusion President Rogers said that there may be stron 
opposition to departure from a position of neutral scientifx 
detachment within the areas of general education, but shouk 
we fail to undertake the correlation of knowledge with the 
conditioning of attitudes and behavior we had better stoy 
prating about preparation for responsible citizenship. 


PRINCIPLES OF PROBLEM SOLVING 


Prof. B. Richard Teare, head, department of electrical engi 
neering, Carnegie Institute of Technology, stated that problen 
solving is the main task of the engineer and, when employed if 
the right way, is one of the most important activities in engi 
neering education. He described how the problem-solvins 
method is being put to use at Carnegie, pointed out the danger: 
in using this type of instruction, and made suggestions for 
instruction by problem solving 

He said that the problem-solving madness requires method 11 
teaching. For teaching through the use of problems is not o 
necessity good education, and, in fact, may be awaste of time, or 
worse. To be really effective the problems must be directe: 
toward appropriate professional ends, they must be assigned at 
the right times and in the right backgrounds, and, above all 
they must be properly handled by the student 

He pointed out that professional education must do mor 
than acquaint the student with facts, principles, and existin 
procedures; it must, in so far as possible, teach him to us 


How to Obtain Further Information 
on “Briefing the Record’’ Items 


ATERIAL for this section is abstracted from: (1) 

technical magazines; (2) news stories and re- 
leases of manufacturers, Government agencies, and other 
institutions; and (3) ASME technical papers not pre- 
printed for meetings. Abstracts of ASME preprints will 
be found in the ““ASME Technical Digest”’ section. 

For the texis from which the abstracts of the “Briefing 
the Record” section are prepared, the reader is referred 
to the original sources, i.e.: (1) The technical magazine 
mentioned in the abstract, which is on file in the Engi- 
neering Societies Library, 29 West 39th St., New York 
18, N. Y., and other libraries. (2) The manufacturer, 
Government agency, or other institution referred to in 
the abstract. (3) The Engineering Societies Library 
for ASME papers not preprinted for meetings. Only 
the original manuscripts of these papers are available. 
| Photostat copies may be purchased from the Library at 
| usual rates, 40 cents per page. 
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fundamental principles in dealing with situations that are new 
to him, and also teach him how to continue to learn throughout 
his life from his professional activity. 

After presenting a problem-solving method which included 
five steps—defining the problem, planning a treatment, execcut 
ing the plan, checking the work as a whole before using the 
solution, and learning from experience—Professor Teare said 
that these stages cannot be considered a rigid sequence to be 
followed in handling any problem, but without this well- 
ordered method, exercise in problem solving ‘s little more than 

xercise in random thinking 

Professor Teare warned against the use of subprofessional 
problems but added that at times to use professional problems 
it all is out of place 

For example, in first introducing the student to a new prin 
ciple such a problem is usually too complex, and probably in 
volves too much detail. What is required is a problem stripped 
f its complexity and idealized $o that the multiple issues are 

duced, often to a single one. This is what is meant by an 
illustrative instance, he said 

Professor Teare also warned against using instances when the 
student is equipped to deal with the more complex and profes 
sionally realistic problem, and against cheating on the part of 
the teacher when he discusses his use of the professional prob 
lem as well as when he ts actually using it 

Pointing out that the problem-solving method of instruction 
is fundamental and adaptable for training for any of the profes 


sions, Professor Teare concluded by suggesting that those who 


use the method should 1) Recognize the characteristics of 
the professional treatment of a problem and use this as the 
riterion for a professional problem; (2) use professional prob 


ms as widely as possible in instruction, w ith care being taken 
to insure suitable level and background; (3) use illustrative 
instances where professional problems are not suitable, as in the 
troduction of principles and in the student's carly work with 
hem, but not otherwise; 4) use subprofessional exercises 
sparingly if ac all; (5) above all, insist that the student, whil« 
thinking out the problems for himself, conform to the funda 
ntal stages and functions which he outlined and which are 


herent in all well-ordered problem solving 


ENGINEERS AND THE PROBLEMS OF SOCIETY 


Elliott Dunlap Smith, Mem. ASME, provost of the Carnegie 
stitute of Technology, stated that education in the past has 
iquestionably failed to prepare professional men to assume a 
ace of professional democratic leadership in dealing with the 
oblems of society He outlined a program which includes 
following 1) A new method of teaching humanistic and 
cial courses and a new content for them; (2) a shortening of 
time required for a professional degree by teaching the 
iman and social courses at the same time as the professional 
urses; (3) joining of general and technical education in com 
yn method of instruction and in an interrelation of content 
Speaking from experience as the Provost of a school which for 
e past decade has been developing a program embodying all 
hree of the foregoing points, Mr. Smith stated that the general 
ducation included in the professional programs of American 
hools has failed to provide a basis for good citizenship be- 
iuse of the following: 


1 It has been taught in the traditional academic manner 
d has done nothing more than create even in the better stu- 
‘ents only the ability to discuss problems rather than the ability 
ind the sense of responsibility to deal professionally with them. 
2 The general and technical programs have been taught in 
arallel (and have never met) or they have been taught in 
‘ayers, as in the case of medicine or law, in which a student must 
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complete four years of general education before going on to 
graduate work. 

3 Incases where the student goes on to graduate school after 
completing h's “‘general’’ education, the intensity of the train- 
ing and of the later internship and the hard struggle to get 
established in the profession washes away any social interest 
which has been aroused in his undergraduate studies 

+ The teaching of the general and technical courses apart 
has left the intellectual power and discipline of mind which 
professional education and experience develop, too strictly nar 
row and technical in character to be applied to social and humatr 
problems 

He said that all this emphasizes the conclusion that the posi 
tion of professional study, work, and development today is s« 
predominant over all other aspects of life that if professiona} 
men are to participate adequately in mecting the problems of 
society, they must apply their professional attitude and skill to 
dealing with these problems, and it is the responsibility of 
ducation to devise means of equipping them to do so. 

In order to provide this type of program, humanistic and 
social education must make its goal the development in the 
student of power to utilize knowledge both in learning from 
experience and in dealing effectively with problems, he said 

In outlining his program, Mr. Smith asked the assembled 
educators to abandon the teaching of ‘‘miscellaneous and ill 
remembered data,’’ and to concentrate in general courses of 
principles and fundamentals and on giving the student the 
power to recognize and solve the problems he will face in his 


social and civic life 


Welding Research 


HE accelerated use of welding during the war accentuated 

unsolved problems in the design, fabrication, and indus 
trial use of all kinds of welded structures. Investigations spon 
sored by the Welding Research Council, a project of the Engi 
neering Foundation, 29 West 39th St., New York, N. Y., will be 
directed toward helping to solve these problems, according t« 
Dr. A. B. Kinzel, chairman of the Foundation’s board. 

Long-term research includes studies of weldability, structura 
steel, weld stresses, resistance welding, and pressure vessels 
Studies refer to materials used for bridges, buildings, ships, 
airplanes, locomotives, railroad cars, automobiles, machinery 
and refrigerators. 

Dr. Kinzel pointed out that it is increasingly important to 
know how steels behave under different conditions of strait 
and thermal cycles. The behavior of structures under dynamic 
stresses, when made with different steels and tested at different 
temperatures, is receiving particular consideration. 

Research in weldability is being conducted at Lehigh Univer 
sity, Rensselaer Polytechnic Institute, Battelle Memorial Insti- 
tute, University of California, and Massachusetts Institute of 
Technology. It will aim to evaluate the ductility of various 
metals as influenced by the welding process. Studies are also 
being made into the factors under which various metals become 
brittle so that practical information will be readily available to 
designers, especially of welded joints for buildings, bridges. 
tanks, and ships. 

Projects on structural steel were initiated at the suggestion of 
practicing engineers to provide information needed by them in 
writing specifications for materials and in designing welded 
structures more rationally and more economically. Static load 
tests of heavy box girders are being made at the National Bureau 
of Standards to determine load capacity, energy absorption. 
and general behavior of steel at various temperatures 























































































686 


At Columbia University research workers have finished tests 
to learn whether residual stresses due to welding could combine 
with load stresses to cause premature failure under impact, 
before there was time for stress peaks to be ironed out by plastic 
deformation. With these tests as a guide, an investigation is 
now being made of the behavior of various kinds of structural 
carbon-steel materials in plain or welded steel beams at various 
temperatures, including low winter temperatures. 

At M.I.T. a study is being made of the stability of welded com- 
pression elements, with the idea of obtaining basic data which 
can be used in codes to specify optimum and minimum spacings 
for lengths of welds and proportions of welded elements, in 
order to insure stability of the structure. 

In an effort to evaluate the true load capacity of steel frames 
and members, an analysis is being made at Lehigh of the plastic 
as well as the elastic behavior of beams, columns, and connec 
tions in rigid frames. 

An investigation of the effects of peening will be carried out 
at the American Bureau of Shipping Research Laboratories 
Its purpose will be to establish or disprove the necessity for 
certain peening requirements, such as elimination of peening of 
the last layer, in welding codes applicable to field-erected struc 
tures like tanks, bridges, and ships. 

Aspects of resistance welding are being investigated at 
Rensselaer, Johns Hopkins University, and the Ecole Polytech- 
nique, Montreal. Studies include projection welding, contact 
resistance and fatigue strength. and spot welding of mild steel 
aimed at establishing optimum welding conditions for heavier 
gages of this steel. 

Pressure-vessel research carried on at Purdue and Lehigh 
Universities is designed to develop information and data which 
will lead to better, safer, and more economically constructed 
pressure vessels and boiler drums. Materials suppliers, manu- 
facturers, and users of pressure vessels, insurance companies, 
and several government branches are co-operating in research 


Track-Tread Landing Gear 


FAIRCHILD Packet equipped with a track-tread landing 

gear, designed and built by the Fairchild Aircraft Division 
for the United States Air Force, was publicly demonstrated 
recently at New York International Airport, Idlewild, N. Y. 
Grossing 54,000 Ib, the C-82 is said to be the first aircraft 
of its size equipped with the track gear and the first aircraft of 
any type to have a complete tricycle installation. The twin- 
engine cargo transport was chosen for the test installation 
because it was originally designed to operate in and out of 
short unimproved airstrips when providing air lift for military 
Operations. 





FIG. 1 c-82 TRANSPORT EQUIPPED WITH TRICYCLE TRACK-TREAD 


LANDING GEAR 
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FIG. 2 


CLOSE-UP VIEW OF TRACK-TREAD LANDING GEAR 


The track gear performs the same function as the beltlike 
tread on a half track or tank, thus spreading the weight of the 
aircraft and increasing braking action. Bombers now handi 
capped by limited landing facilities could land in short dis 
tances on rolled-wire mesh laid on turf or sand with a track- 
gear, since the broad-surfaced track reduces ground pressure to 
one third that encountered with standard wheel-type gear 

The C-82 installation reduces the pressure from 60 to 20 psi 
Both the 14-in-wide ribbed track on the steerable nose gear 
and the 19-in-wide tracks on each main gear were designed by 
Firestone Tire & Rubber Company. They are single-picce 
belts made of rubber and reinforced with a matrix of steel 
cables. Actual weight of the track gear exceeds the C-82 
wheel installation by 275 lb for the nose and 400 Ib for each 
main gear. All three are completely retractable in the same 
manner as conventional wheel-type landing gear. 

According to the Air Forces, track-tread landing gear for air- 
craft may have an important influence on future military air 
tactics. Landing strips and forward landing areas for cargo 
planes and tactical aircraft with track-treads can be built on 
any reasonably level area. Light construction equipment and 
surfacing materials may be parachute-landed for preparatior 
of such strips, enabling track-tread transports to bring it 
heavier equipment for construction of tactical airfields. 


Parasite Jet Fighter 


HE McDonnell XF-85, Air Force parasite jet fighter mad 
by the McDonnell Aircraft Corporation, St. Louis, Mo 
is scheduled to undergo ground and wind-tunnel tests 

The XF-85 has no wheels of its own, and was “‘rolled out 
on a specially constructed dolly. It will be based on a large 
plane and take-off and land while in mid-air. 

Although the XF-85 is designed to be launched from tl 
bomb bay of a B-36, the first flight will be made from a modific 
B-29. 

Design problems were unusually difficult and numerou 
As a B-36 bomb bay is only 16 ft long, the parasite fighter w 
limited to a length of 15 ft over-all. The wing span is 21 ft. 

The wings of the XF-85 had to fold completely within t! 
narrow space available and had to extend in the airstrea 
below a plane averaging 300 mph at 40,000 ft. To avo 
folding the tail as well as the wings a unique arrangement 
the tail—the ‘‘X’’ configuration—had to be developed. 
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FIG. 3 TOP VIEW OF XF-85 PARASITE JET FIGHTER 


was necessary to compress all the equipment of a standard 
fighter into the stubby fuselage of the parasite. The airplane 
then had to be fitted to a mechanism which would effectively 
‘hangar’ and launch it as necessary 

The parent airplane fulfills the same function as an aircraft 
tender in flight aerial operations and gives new meaning to 
long-range bomber striking forces. Not only will the XF-85 
parasite refuel while stowed in the bomb bay of the mother 
airplane, but it will also receive servicing such as radio and 
radar repair, replenishment of oxygen and ammunition, and 
limited mechanical repair. Provision is also made for jettison 
ing the airplane in an emergency after the pilot is hauled 
aboard 

A high-altitude intercepter with speeds comparable to other 
jet fighter aircraft, the XF-85 is powered by a single Westing- 
house J-34 turbojet, axial-flow engine, capable of a 3000-lb 
thrust 





FIG. 4 SIDE VIEW OF xF-85 PARASITE JET FIGHTER 








As this fighter is designed to operate at extreme altitudes, 
considerable thought was given to pilot safety and comfort. 
The pilot is furnished with a heated flying suit, a bailout 
oxygen bottle, and a high-speed or ribbon-type parachute. 


Lightweight Airplane 


NEW and strikingly unorthodox airplane, named the 
Satellite, has been developed and constructed by the 
Planet Company, according to The Society of British Aircraft 
Constructors, Ltd. It is a four-seat, light airplane with the 
engine in the middle of the fuselage driving a propeller located 
aft of the tail. The airframe is made of magnesium alloy and 
embodies a novel method of construction. 
The fuselage is reported to be a smooth and beautifully shaped 





FIG. 5} FOUR-SEAT MAGNESIUM LIGHTWEIGHT AIRPLANE 


shell with the cabin in the nose, a 250-hp Gipsy Queen engine 
enclosed behind the cabin, and a shaft drive to the pusher pro- 
peller at the extreme tail. 

It is said that the position of the engine and propeller will 
greatly reduce the noise level in the cabin, as well as insuring a 
smooth flow of air over much of the airplane's surface. 

The company has chosen a new constructional material and 
evolved a new method of airframe construction. By the use of 
suitable thicknesses of magnesium, the main stresses are taken 
by the skin, thus eliminating the necessity for internal strength- 
ening members. 

Estimated performance figures indicate a maximum speed of 
210 mph, a cruising speed of about 191 mph, and a landing speed 
of 54 mph. 


Gas-Oil Heating Unit 


Fst” ga domestic-heating equipment, which utilizes 
natural gas during mild weather and switches to fuel oil 
in severely cold weather, is reported to have been perfected by 
the Midwest Research Institute on a research project sponsored 
by The Gas Service Company of Kansas City, Mo. 

The complexity of the project required extensive develop- 
ment work before models were perfected and put into use during 
the past season. Twenty-five units were installed in private 
homes and, with only minor adjustments, the performance of 
all units was reported to be excellent. Based upon the tests 
obtained with the original installations, 10 to 25 fer cent oil in 
the total fuel requirements will relieve both the severe gas 
shortage during cold waves and the peak delivery problems 
imposed on the oil companies and their distributors. 

The Institute's engineers report that the efficiency of the new 
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gas-oil unit has been carefully tested and has been found to be 
‘qual to that of existing oil and gas units manufactured sepa- 
rately. Gas is burned in a conventional manner, but a new and 
different oil burner has been developed which is built into and 
around the gas system so that many parts are interchangeable 
Parts performing one service in the gas cycle will also per 
torm a service in the oil cycle, thereby eliminating a great 
many parts which would be required if a separate gas burner 
ind oil burner were required in the same furnace. The equip 
ment is not a gas burner and an oil burner, but consists of a 
single unit designed to burn both fuels 

The Institute's development work on the oil burner has re 
sulted in an extremely simple method of vaporizing the oil, a 
method in which the oil flows into a shallow pan where it is 
heated and evaporated by a small gas flame. The vaporized oil 
mixes easily and well with air to give a good combustible mix 
which can be efficiently. The 
amount of gas required to vaporize the oil is negligible com 


cure burned and controlled 
pared to the amount of gas required to heat a house, the real 
heating value coming from the combustion of the vaporized 
oil. In the event, however, of a complete gas failure the new 
equipment will still operate efficiently 

Attempts to obtain a combustible mixture by vaporizing oil 
with heat and then mixing it with air have been made many 
times, but it is said that the present development has resulted 
in the first really practical, low-cost, self-cleaning, and odorless 
burner 

Operation is entirely automatic. The consumer merely fills 
his oil tank during the summer months with about 275 gal of 
fuel oil. The burner is lighted in the fall and all that remains 
for the consumer to do is to adjust his room thermostat to the 
lesired temperature. An outside thermostat switches over from 
gas fuel to oil fuel at a predetermined temperature and auto- 
matically switches back again to gas as soon as the weather has 
moderated. The user is protected against any possible low- 
pressure period resulting from a short gas supply and the pipe- 
line system is relieved of a serious peak-load problem during 
cold waves, making an ideal fuel combination for both con 
sumer and gas supplier 


Model Testing 


HE same principle of small model testing which is suctess- 

fully applied now to boats and ships may soon be used to 
study the movement of motor vehicles over various types of 
soil. The Ordnance Department of the U. S. Army has extended 
a contract with the Experimental Towing Tank of Stevens 
Institute of Technology to determine whether scale models can 
be used successfully to predict operation of full-sized motor 
vehicles, and to develop methods and techniques for applying 
such test data to full-scale vehicles. 

Experience in the last war with many types of cars, trucks, 
tractors, and tanks showed the need for more fundamental 
information concerning dynamic characteristics to facilitate 
progress in motor-vehicle design. Motor-vehicle design 
changes are usually based on experience in the field with full- 
scale models, and information on what makes a vehicle go or 
not go on certain soils is still very indefinite. Economy and 
speed possible with small-scale model tests are also important 
tactors in the program. 

At the Towing Tank, tests are being made at present in a test 
bin, 15 ft long, 18 in. wide, and 10 in. deep, filled with Norfolk 
sand, and equipped with a dynamometer carriage. The first 
problem is to determine the relationship of test data obtained 
‘rom a model of one size to other sizes. First, static tests in the 
bin are made with plates of elementary shape and then a geo- 
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metric series of four model wheels (4, 8, 12, and 16 in. in diam 
are used for dynamic tests and the data are correlated. 

The project is in its initial stage, but results so far indicate 
that the possibility of developing a successful method of model 
vehicle testing is good. Equipment for tests is still being tried 
out and modified, and the type of soils to be used is under 
experiment. The use of a synthetic soil which can be varied in 
size to simulate various soil characteristics, is being considered 
Test soil equivalent to loam, sand, and clay will be used in the 
project as it progresses 

Eventually, tests with different wheel designs will be mad 
and various styles of track on which tractor-type vehicles 
operate will be studied. Model test data will be checked with 
results of the full-scale tests which are made now at the full 
scale test pits at Aberdeen Proving Ground, Md 


Taylor Report on Germany 


HE Department of the Army recently made public a rm 

port by Orville J. Taylor, special assistant to the Secretary 

of the Army, based on findings of his recently completed surves 

of personnel policies and general conditions in the Europeatr 
Theater 

Mr. Taylor undertook a from Feb. 4 to 

April 12, 1948, inclusive, to examine personally among other 


things, miscellaneous criticism regarding security, crime record 


cour of Germany 


immorality, drunkenness, and general demeanor and conduct 
of the mate and 
female 

Of special interest is an account of the job that the Army ot 
Occupation has done and is doing 

According to the report, from and after VE-Day, no part or 
On the con 


Army of Occupation bv various critics, 


remnant of the Nazi government was existent 
trary, and wisely so for their own good, every member of the 
party and soldier in the army denied former connection or as 
sociation with or sympathy for the Nazi party or any phase of 
it 

The disappearance of any semblance of government for thy 
nation was accompanied by a complete disappearance of 
municipal government in the cities, with the result that the 
entire country floundered without direction or control of any 
authority other than such as was established by the occupying 
forces. The physical state of the nation was, without cxag 
geration, one of destruction, chaos, and confusion such as had 
never before been inflicted upon a conquered country. Utilities 
of many cities were heavily damaged. Civilian hospital 
were generally nonexistent. The plants of all educationa 
institutions in high and low echelons had been devoted t 
other uses. All means of transportation throughout th: 
country, from its national railroad and aviation systems to th 
lowliest jitney, including subway, streetcar, elevated, and bu 
systems, were either destroyed or out of commission. Th 
bridges on every highway of any importaace had been knockc 
out. Fire and police departments and protection were not 
existent. Every phase of industrial and business activity, 1 
cluding the Ruhr with its all-important production of coal at 
steel, was completely demolished and nonoperative. Con 
munication, radio, telephone, and telegraph were complete! 
out of commission. The great power plants and network « 
power lines were down. The cities and nation at large wer« 
mass of rubble. The populace was without food, fuel, and : 
many instances, housing. The roads were jammed wit 
thousands of DP’s and others, wandering in opposite directiot 
in wild disorder and frantic efforts to reorient themselve 
Water supply was destroyed with accompaniment of inadequat: 
if any, sanitation. It was stated that in certain cities, esp 













































ponent 








im 


atc 
le] 
ied 
der 
in 


ed 


de 
les 


th 


a 











AucGustT, 1948 


cially in parts of Berlin, the odor of dead bodies permeated the 
area for a long period of time 
General coverage of the chaos, confusion, and destruction 
as were present indicates first, the difficult and almost fantastic 
conditions under which the Army of Occupation has func- 
tioned; and second, and more important, outlines that which 
the Army has accomplished in bringing about the change from 
those conditions to the status of relative factors as they exist 
today 
Many Bailey bridges have been installed throughout the 
zone and thereby blown-out bridges repaired and use of roads 
made possible. Transportation and communications are far 
from normal, or rather from the condition that controlled 
prior to the war, but at least are in operation and in service 
The Germans are housed, reasonable fuel provided, and the 
people are being fed, and although not with the calories that 
they should have, at least to such an extent as to preclude any 
outward sign of starvation. No epidemics have appeared. 
Adequate hospitalization and medical service is being pro 
vided. Colleges and schools have been restored and placed on 
operative basis. The all-important Ruhr is producing 300,000 
tons of coal a day, with production of steel gradually attaining 
normal. Germany now has a government which is functioning 
in co-operation and collaboration with the allied forces. The 
municipalities have set up governments headed by burgo- 
masters in which police, fire, sanitary, food, and other com- 
missioners are heading their respective departments that are 
serving the cities throughout the zone, and although things 
are rugged, and dire, and depressing, the comparison of Germany 
today and Germany of July, 1945, furnishes ample evidence of 
the day-to-day, week-to-week, month-to-month improvements 
and correction of conditions and of the gradual restoration, 
rebuilding, and reconstruction of all phases and factors of 
German society and economy. All of which in the American 
zone has been done by and under the supervision of the military 
rovernment and the Army of Occupation. Special mention 
hould be made of the service rendered by the engineers during 
the 1947 spring floods, during which bridges that were washed 
ut by flood waters were returned to use, supplies and equipment 
furnished to prevent destruction of many existing bridges, 
| erection of a large number of emergency bridges. During 
crisis, the engineers used explosives to break up ice jams, 
ed sandbags, and erected ice breakers around wooden 
idge supports, and reinforced innumerable bridges. Again, 
the drought of 1947, a great shortage of hydroelectric power 
sued. Some 200 power-generator sets were installed to 
pplement the German electric supply. This action, plus 
rong conservation measures imposed on the whole German 
nomy, resulted in increased electric energy to critical 
rman industries. In the winter of 1946 the power shortage 
it resulted by reason of lack of hard fuel for steam-generat- 
plants and the freezing of water supplies for hydroelectric 
ints was met by the installation by the Army of Occupation 
i large number of auxiliary power generators throughout 
zone. Because of war damage, German municipal water- 
ply systems were neither safe nor certain. A zone-wide 
vey of water-supply facilities was made. Every depot in 
rope was checked for available chlorination and water- 
ification equipment. Necessary supplies and technical 
istance resulted in installation of adequate chlorination 
iipment to meet problems of impure-water conditions. 
[Throughout the zone, housing and facilities for POWs’, 
vilian internees, political and persecuted persons, and DP 
‘iltrees, together with rehabilitating offices, billets, and all 
-ilities used by allied control authorities and allied Kom- 
nandantura, water points, and sawmills, shops, depots, storage 
‘reas, railroad facilities, and warchouses for use of Quarter- 
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master, Signal Corps, and American Red Cross, recreation 
facilities for troops, and hospitals were restored, rehabilitated, 
or constructed as the given situation might require by the 
Army of Occupation. In all of its operations, the Army of 
Occupation was always confronted with the major problem of 
insufficient man power and inadequate supplies. The problem 
of man power was met by the utilization by the Army of the 
staggering total of 41,883 persons from the indigenous personnel 
from the date of occupancy of Berlin up to and including 
December of 1946. The greatest problem even today is the 
constant struggle to produce results without the wherewithal 
to do so. Heating equipment and certain types of fixtures 
have always been critical. Most types of supplies have been 
available at one time or another, but never together to allow 
continued efficient operation. 

The report states that the Army of Occupation is doing a 
fine job, making due allowance for the abnormal conditions 
which prevail in Europe today. The incidence of black-market- 
ing as well as of crime, drunkenness, and immorality among 
American personnel stationed in Europe is extraordinarily low, 
and no need for any radical change in the treatment of our 
people stationed there is seen. The suggestion of the em- 
ployment of investigational and disciplinary techniques and 
procedures is unsound. It bears a closer resemblance to those 
employed by the Gestapo and by the perverted Nazi tribunals 
than to American traditional methods which insist upon fair 
play and the rights of the individual to be secure against per- 
secution, secret denunciation, and unreasonable searches and 


molestations. Such proposals are unsound and un-American. 


Weaving Machine 


REVOLUTIONARY new weaving machine was recently 

demonstrated by The Warner & Swasey Company in 
Cleveland,Ohio. The machine, it is claimed, will produce cloth 
at 2.66 times the output of conventional] looms and is capable of 
considerably faster operating rates depending on the strength of 
the yarn being woven. 

The machine completely eliminates the bulky wooden shuttle 
containing a bobbin wound with yarn, and utilizes instead a 
lightweight steel gripper shuttle which grasps yarn from a 
large-capacity wound cone and carries it through the warp at 
high speed. The length of filling yarn thus unwound from the 
stationary cone is automatically held in the warp by tensioning 
arms while being cut off from the cone, and the ends are tucked 
into the selvage. 

The shuttle is directed through the warp by intermittent steel 
guides, and so never touches the warp yarn, thus, it is claimed, 
doing away with a source of yarn abrasion normally encoun- 
tered. Completing its high-speed, yarn-carrying journey, the 
gripper shuttle joins a number of others returning by conveyer 
below the cloth for a later cycle. 

While pick for pick, the loom is not much faster than conven- 
tional types now in use, it achieves its greater capacity through 
its ability to weave cloth 110 in. in width, compared to the 
usual 36, 40, or 60-in. widths. 

Continuous supply of weft yarn in large cones results in sus- 
tained production of cloth without constant operator attention 
to bobbins, and also eliminates preliminary operations pres- 
ently required in winding yarn on the numerous small bobbins. 

The present Warner & Swasey machines represent preproduc- 
tion models based on the original design of Sulzer Brothers, 
Winterthur, Switzerland, and are being placed in mills for inten- 
sive testing under continuous production conditions, as a final 
step in the company’s development program. 

A preliminary step in the Warner & Swasey program initiated 
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FIG. 6 


NEW HIGH-SPEED WEAVING MACHINI 


two years ago was the conversion of machine dimensions from 
metric to English units of measure 

Every component of the Sulzer design was analyzed for rede 
sign for simplification, case of maintenance, and economy of 
manufacture. A simple cam which would have required 35 
minutes to machine as orginally designed was fabricated in 
prototype in ten minutes 

With sample machines built and already under test, the final 
phase of the development program, now under way, is th« 
engineering of tooling and machinery for production lines on 
which the new weaving machines will be manufactured in 
volume 

Production models, it is anticipated, will be rolling off as 
sembly lines before the end of the year. 

The weaving machine differs from the conventional machin¢ 
as radically in appearance and construction as it does in per 
formance. It is distinctive in the use of alloy metals, antifric 
tion bearings, and high-accuracy machining; in the complete 
absence of wooden and leather parts; and in the provision of 
finely graduated adjustments which, it is reported, make pos- 
sible a cloth product remarkably free from defects 


Mechanical Manipulator 


ECHANICAL “‘hands,"’ which in dangerous radioactive 

areas can perform delicate chemical experiments, operate 
machine tools, and do countless other tasks requiring great 
dexterity, were demonstrated recently by scientists of the 
General Electric Company. 

The principal part of a device known as a remote-controlled 
manipulator, the hands also proved they could perform such 
common jobs as slicing an orange, twirling spaghetti on a 
spoon, pouring liquids from one receptacle to another, lighting 
a cigarette, boring a hole, and writing a name. 

In actual use the hands would extend over a protective cight- 
foot-high wall into a radioactive area but would be operated by 
remote control from a room outside the area, thus insuring 
against danger to humans from radiation, the scientists said 

The device was demonstrated at the Annual Safety Conven- 
tion Exposition held in New York, N. Y., by the G-E Research 
Laboratory and the Atomic Energy Commission. It was 
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developed by John Payne, of the laboratory's Atomic Powe 
Division, which operates the Knolls Atomic Power Laborator 
at Schenectady for the Commission. 

Impressed with methods used for long-distance manipulatio 
of special tools at the Commission's Hanford Works and the feats 
performed with artificial hands by an amputee, it occurred to 
Mr. Payne that similar devices might be used in an all-purpose 
manipulator. 

The actual hands are similar to the double hooks used by 
amputees. They are at the lower ends of two arms whic 
descend vertically from two horizontal shafts eight feet hig! 
across the top of the wall. Vertical arms come down from 
these at the other ends, and carry at the bottoms the handles 
with which the operator controls the device. He is seated and 
views his mechanical hands, eight feet away, with the aid of 
binoculars and a four-mirror periscope which looks over the 
wall. His feet are on pedals which control the grasping actior 
of the hands 

The general motion of the hooks corresponds to that giv: 
the handles as they are moved up or down, forward or back 
ward, or from side to side. In addition, the handles can b 
turned around three axes, by wrist movement, and this causes 
the hooks to do likewise. While most of the connections b« 
tween handles and hooks are mechanical, the twisting of the 
wrists is accomplished electrically. This permits the artificial! 
hands to do something real ones cannot. They can be twisted 
around completely, any number of times, which is particular] 
useful when unscrewing a nut, for example. 

It is also possible, from behind the wall, to change hands. A 
large one can be used for heavy jobs. If the task requires a 
more delicate touch, the hand can be lowered into a holder and 
removed. Then the arm is moved to pick up and attach a 
smaller hand. Another is provided, instead of hooks, with a 
pair of snips for cutting sheet metal 

Mr. Payne pointed out that he made every effort to have the 
motions as natural as possible. Even without practice it is 
not difficult to do a simple task, such as removing the stopper 
from a bottle and pouring its contents into another bottle. Ir 
the case of operating a drill press, the hands pick the proper 
sized drill from the box, insert it in the chuck, place the work it 
position, turn on the switch, and feed the drill 

In using pedals to close the hands for grasping, Mr. Payne 





MECHANICAL HANDS OF REMOTE-CONTROLLED MANIPl = 4~ 
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was guided by the fact that most people are accustomed to the 


owe 

itor feel of a pedal in operating an automobile brake. The pedals 
themselves are of regular automobile type, and standard auto- 

tio mobile brake fluid and cylinders are used to transmit their force. 

feats It is possible to squeeze an object between the hooks much 


‘d to harder than the ordinary person can with his fingers. On the 
other hand, by a more gentle push on the pedal a very light 
touch can be exerted so as to break the shell of a hard-boiled 
1 by egg without damaging the contents. 
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Gas and Steam Turbo Plant 


_ to the April, 1948, Engineers’ Digest (British 
edition), power-plant efficiency can be increased by the 
combination of a gas and steam cycle and by heat interchange 
between them in a heat-exchanger in which, for economy and 
simplicity, the two media are maintained at about equal pres- 
sures. An experimental power plant using this principle has 
been erected at Vitry (Seine) in France. The original article 
appeared in Le Genie Civil, vol. 124, no. 21, November, 1947 
The plant comprises: (4) air compressors driven by opposed- 
piston internal-combustion engines; (4) heat recovery and ex- 
change plant for preheating the compressed air and utilizing 
engine-exhaust heat; (c) a pressurized boiler; and (d) a turbo 
unit. Fig. 8 shows a schematic arrangement of the experi- 
mental plant. Air is compressed to 1150 psi in three stages, 
{,, Ae, Az, with intercoolers, C and C,, is heated to §25 C in the 
heat exchanger K, and then consumed in combustion chambers 
L, L’ of the pressurized boiler J. The combustible gases heat 
the water tubes N, and superheater tubes O, and are fed into the 
initial stage of the gas turbine P. Compressor Ae supplies 
scavenging air to the internal-combustion engine cylinders Bp 
to Bs at 50 psi, the exhaust gases pass from the cylinders at 600 
C, through pipes § into the heat exchanger K, where the com 
pressed air coming from the compressors is heated, and finally 
enters the gas turbine at a lower pressure stage. With an 
1crodynamically correct design of tube systems and heat ex 
changer, these gases should reach the turbine inlet at about 4.5 
si and 320 C 
Che lower part of the intercoolers C, C, is cooled by a separate 
ling-water circuit. Condensate from condenser D, of the 
im turbine E, cools the upper part of the intercoolers, is 
reby heated to 80C, then in the turbine feed heaters F and F’ 
to 150C, at 70 psi, and thereafter passes through the cooling 
kets of the internal-combustion cylinders. Steam is then 
arated from the water in separator G and superheated to 400 
n the tubes which completely surround the exhaust pipe 
m § to form a jacket round the lower part of heat exchanger 
Finally, the steam enters the steam turbine. The remain 
water from separator G is passed through the turbine feed 
et H, then fed into the boiler water tubes N. The rest of 
condensate mixed with the circulation feedwater passes 
ugh the cooling jacket Q of the boiler J into the boiler water 
s N. Saturated steam is taken from the boiler drum R at 
) psi superheated to 550 C in superheater tubes 0, and fed 
) the initial steam turbine stage. 
another scheme, air is compressed in four stages with inter- 
‘ers, then burned in a similar pressurized boiler. The 
ed gases heat the boiler and drive the high-pressure stages 
he gasturbine. One portion of the gases then goes through 
low-pressure gas-turbine stages to exhaust, and another 
ites power to the four expansion stages of a gas-expansion 
-compressor, preferably of the opposed-piston type. Be- 
passing into the last expansion stage, these gases are re- 
ited in one of the compressor intercoolers, and this heat 
Overy contributes essentially to the over-all efficiency of the 














































































FIG. 8 SCHEMATIC ARRANGEMENT OF COMBINED PLANT WITH 
INTERNAL-COMBUSTION MOTOR COMPRESSORS 


plant. Condensate first cools the intercoolers, then passes 
through feed heaters into the boiler tubes. 

Plants with compressors driven from the turbine shaft are 
not so advantageous as the plant described, while steam-driven 
compressors complicate plant construction by the necessary 
addition of oil separators in the steam cycle. 


Electrostatic Accelerator 


\. erg of construction at the University of California 
Los Alamos Scientific Laboratory of an electrostatic 
accelerator designed to yield positive ions with energies up to 
12,000,000 electron volts was revealed by Carroll L. Tyler, 
manager of the Atomic Energy Commission’s Office of Santa Fe 
Directed Operations. This accelerator will be, in so far as is 
known, the largest and most powerful laboratory research too] 
of its type in the world. Together with the associated labora- 
tory buildings it will cost approximately $2,000,000 and will 
take some two years to build. 

This electrostatic accelerator will enable the experimenter to 
change from one kind of ion to another, e.g., from protons to 
deuterons, with comparative ease. Further, the energies of 
these particles will be continuously variable from 2,000,000 
volts to 12,000,000 volts. By making the proper choice of 
accelerated particles and of target material, monoenergetic 
neutron beams of an energy between 30,000 and 30,000,000 
electron volts will be available. 

The electrostatic generator is widely known as a ‘Van de 
Graaf" in recognition of the American physicist now at the 
Massachusetts Institute of Technology. The so-called *‘pres- 
surized’’ version of the Van de Graaf achieved its first marked 
development and success at the hands of Prof. R. G. Herb, of 
the University of Wisconsin. It is a pressurized Van de Graaf 
which is to be constructed at Los Alamos. 

Plans for this pressure Van de Graaf were started early in 1946 
and the project was first approved in December of that year. 
Because no such accelerator has been built which operates above 
approximately 4,000,000 volts, it was necessary to develop the 
design and to conduct.many tests on designs and materials be- 
fore proceeding with construction. Final approval of actual 
construction was granted by the Atomic Energy Commission in 
March, 1948. 

A building 120 ft high is proposed to house the accelerator, its 
associated equipment, and the target setup area. The building 
site is at the base of a cliff which gives lateral bracing to the 
tower and serves as a radiation shield for the control room and 
general laboratory space located near by on top of the mesa. 

The generator proper is enclosed in a steel pressure vessel 13.5 
ft in diam and 39 ft high, which can be lifted by a 150-ton crane 
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to expose the vital interior parts for servicing. This vessel will 
support internal pressures as great as 18 times atmospheric. 

The heart of the accelerator is contained in a vertical column 
25 ft high, the upper 5 ft being devoted to the production of the 
ions and the lower 20 ft to their acceleration. This lower sec- 
tion is formed of a stack of 150 steel plates 40 in. diam and 
separated by insulators. In a rectangular slot within this 
column and from bottom to top runs a 30-in-wide cotton belt 
driven at a mile-a-minute speed by a 100-hp motor. Electric 
charge is sprayed on this belt at the base of the column and is 
carried to the top where it is removed from the belt. A great 
potential difference may thus be built up between the upper 
electrode and the ground. This potential difference will then 
be used to accelerate charged particles down two evacuated 
tubes also contained inthe column. By means of an electrostatic 
lens in the upper part of each evacuated tube the ions are 
focused into a sharp beam just as electrons are focused in an 
oscilloscope tube. One of these ion beams is used to monitor 
the energy. The other is bent to the horizontal by means of an 
electromagnet whence it enters the target room and may be 
directed toward any of several target assemblies. 

The charge transported to the upper electrode would escape 
in the form of tremendous sparks to the pressure vessel at the 
relatively low potential of three quarters of a million volts if it 
were not for the high pressures of gases used and an arrange 
ment of four potential smoothing steel intershells. It is ex- 
pected that the design will suppress sparks up to an electrode 
potential of 12,000,000 volts 

A new feature of the electrostatic generator is a pressure-tight 
‘‘separacion”’ column which encloses the inner column with its 
belt and accelerating tubes and isolates it from the very high- 
pressure region. This separation column may be locked to the 
outside pressure vessel so that the two may be lifted simultane- 
ously. It will thus be unnecessary to release the compressed gas 
from the large volume of the pressure tank when it is required 
to service the vital parts of the generator contained in the inner 
column. 


Automotive Gas Turbines 


HE extension of the gas turbine to automobiles is discussed 

in a special article from British Information Services, by 
G. Geoffrey Smith, editorial director, technical publications, 
Associated Iliffe Press Limited, London. Mr. Smith is an 
associate member of the ASME Gas Turbine Power Division. 

According to Mr. Smith, two experimental gas-turbine car 
units were announced almost simultaneously. One of them, 
the Centrax, which develops 160 hp, appeared unexpectedly as a 
novel exhibit by Power Jets Limited, on the stand of the Minis- 
try of Supply at the recent British Industries Fair. 

The design embodies a second or “‘power"’ turbine actuated 
by the high-velocity exhaust issuing from a comparatively nor- 
mal turbocompressor unit. This power turbine rotates on a 
separate shaft and is geared to the driving shaft, rendering the 
gas turbine a practical possibility for road transport. 

The Centrax weighs 250 Ib; it is 17 in: in diam and measures 
60 in. from the rear-end to the normal car-type starter-motor 
mounted on the front. The smaller the turbine wheel in a gas 
turbine the faster it must rotate for a given gas velocity, but 
small size entails fine clearances. 

With a two-stage 6-in-diam turbine wheel the designed speed 
is 40,000 to 42,000 rpm. With such a speed of rotation, some 
12 times faster than a normal car engine, the problem of intro- 
ducing a suitable reduction gear to the road wheels is not easy 
to solve. Noise and lubrication difficulties will need to be sur- 
mounted during the tests now proceeding. A turbine is not 
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FIG. 9 CENTRAX GAS-TURBINE UNIT FOR AUTOMOTIVE USI 


The new unit, installed in a specially built chassis, is being tested 
along English roads. The turbocar will run on Diesel oil, without 


vibration or exhaust fumes, with no radiator, no clutch, and no gear 


box. Picture shows Cleft to right) Geoffrey White, Richard Barr, and 


Harry Leach, inventors of the unit.| 


normally designed to run in a reverse direction, so that a simple 
reverse gear will be necessary. A change-speed gear, however, 
can be dispensed with, since, being independently mounted, the 
speed of the power turbine varies with the load. In effect, it 
constitutes a fluid drive, which is an important function of the 
separate power turbine 

The exhibition of the prototype Centrax gas turbine at the 
British Industries Fair led immediately to the release of par- 
ticulars of a still smaller turbine with which the Rover Com- 
pany, Solihull, Birmingham, have been actively experimenting 
for a long period. 

Rover technicians from the outset recognized the practical 
possibilities for road use of an independent power turbine work- 
ing in conjunction with a turbocompressor unit. In this case 
the turbine wheel is only 5 in. in diam and, at its normal de- 
signed speed of 55,000 rpm, the unit develops 100 hp. A heat 
exchanger is embodied to reduce fuel consumption. This 
engine is 36 in. long, 18 in. wide, and 20 in. high. 
pact shape, free of excrescences, renders it readily applicable co 
a standard car. It was planned as suitable for test in the cur 
rent series of Rover 12-hp and 16-hp vehicles (United Kingdom 
tax rating). 

Mr. Smith cautions, however, that this should not be taken 
to imply that a gas-turbine-driven car is likely to be offered ‘or 
sale in the near future. A great deal cf experimental work is 
necessary before the power unit emerges from its bench tes‘s 
After that, a period of years may elapse before its over-all 
efficiency and suitability for road use can be judged. Cont: »!- 
lability, noise, and fuel consumption are subjects for specal 
study on bench and road. 

At the present time fuel consumption with gas turbines ts 
high; but it is being gradually improved by the incorporation 
of such features as heat exchangers and alloy steels able to 
withstand temperatures in the region of 650 to 700 C with: ut 
excessive creep, scaling, or corrosion. Although the pres ot 
rate of consumption is high, fuel cheaper than gasoline (such as 
kerosene or Diesel oil) can be used successfully. 

The hiss of air passing through a compressor unit at p< 
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nomenal speed can be a nuisance, as those acquainted with jet- 
propelled aircraft well know; but means will be found to silence 
it, and also to exclude dust particles and foreign matter. This 
problem of air filtering is a matter for special study in a road 


unit. 


Television 


HE technical future of television is now reasonably well 

understood, according to the Industrial Bulletin of Arthur 
D. Little, Inc. It is stated that the prognosis, assuming peace- 
ful development, is for gradual improvement in reception 
quality during the next five to ten years up to the level of home 
movies showing commercial prints. By this time, or even 
sooner, theaters will offer special higher-quality reproduction, 
like professional movies; small neighborhood and apartment- 
house theaters may develop. Between 1955 and 1960 a color 
system will probably be added. 

In March of 1948, television broadcasts were available to 
more than 30 million people in the United States, through 
I19stations. Construction permits have been granted for 64 new 
stations which will extend television to all the major popula- 
tion centers and a great many secondary ones. Applications 
have been filed with the Federal Communications Commission 
for 120 additional stations. The wave lengths assigned to 
commercial television by the FCC permit a maximum of 
seven stations in each area. Since television cannot be re- 
ceived much beyond the horizon visible from the transmitter, 
widely separated stations can occupy the same wave length 
without interference. Boston and New York are considered 
distant enough to share the same band, but Philadelphia and 
New York are not 

Public response has been as enthusiastic for television as it 
was for early radio, according to the article. The retail value 
of the 175,000 television receivers made in 1947 was $100 
million, compared with $900 million for radio receivers. Pro- 
duction is currently at the rate of 430,000 a year, and total 
output of receivers during 1948 is estimated at 600,000 to 800,- 
Xx 

Present standardization on a 525-line system sets ah upper 

mit to quality of television reproduction, but there is op- 
ortunity for enormous improvement within this limit. 

ccording to this standard, a beam of electrons moves horizon- 
illy across the viewing tube 525 times to build up the complete 
ture; more lines would make a better picture ultimately pos- 
le. Gradual development of the present system should 
arkedly improve the extent to which the elements of the 
icture appear at the right time and place, the fidelity of 
rnal reception and contrast within the picture, and should 
luce geometric distortion. 

Unwanted ‘“‘noise,"’ as from trolley cars and automobile 

nition systems, sometimes appears as scratches and blemishes 

the picture and can be suppressed by improved antenna in- 

\lations which will require further development. *‘Ghosts"’ 

caused in some locations by ref-ections of the signal from 
ildings or hills and arrive after the direct signal. They can 
nerally be exorcised by a special receiving antenna pointed 
rectly at the transmitter. For more than one station the 

(enna must be made movable by remote control, which is 

pensive, or the transmitters must all be located approximately 

ne place 

the largest television picture visible by direct viewing of 

cathode-ray tube on which it is originally formed is said 

/ measure about 18 X 13 in. and is available in expensive 

tS. To increase the size of the cathode-ray tube, and hence 
image, would be a difficult and expensive process. The 





693 


glass tube is evacuated, and must be strong enough to with- 
stand the pressure of surrounding air; the problem becomes 
greater as the tube size increases. At present the tube is the 
most expensive part of a receiver, costing about $130 for a 15- 
in. glass tube. A corresponding metal tube with a glass front 
is being introduced this year for about $50. With projection 
tubes, instead of direct-viewing tubes, pictures are projected 
onto larger screens, but become somewhat fuzzy in the process. 
As quality of projected images improves, much larger pictures 
will probably be made available by this method. For theater 
and commercial projection, pictures 15 X 20 ft have already 
been developed. 

High-definition systems using more than 525 lines and color 
have been postponed by the standards decision, but many ob- 
servers expect that withiri 10 to 15 years both will be available 
to the general public. Pictures with a different number of 
lines could not be received on present sets, but one of the color 
systems now under development could be received as black- 
and-white on present receivers with minor modificatigns. 
Color receivers will inevitably be more expensive. Broadcast- 
ing according to present standards will probably continue, 
thus keeping present sets in use, regardless of new systems 
which may be added in the future. 

Network programs are now carried between New York and 
Washington by coaxial cables, which are required for wired 
transmission of television. Coaxial cable lines Mave been in- 
stalled from New York to Chicago and St. Louis, and are ex- 
pected to be in operation this year. Cables now planned will 
make national television networks possible within a few years. 
An alternative method of network transmission uses a series 
of transmitters located on hills 30 or 40 miles apart. The 
stations are unattended and beam the relayed program ac- 
curately to the next station, with a low power requirement. 
Choice between these two methods will be on experience with 
performance and operating cost. Recent developments make 
network transmission possible without any increase in “‘noise."’ 


Aircraft Jet Engine 


HE U. S. Air Force’s J-47A jet engine, designated the 

TG-190 by the General Electric Company, will be test- 
flown soon at Muroc, Calif., Air Force Base. It is reported to 
be America’s most powerful production jet engine, with a rated 
thrust of approximately 5000 Ib. 

The engine is an advanced development of the company’s 
axial-flow TG-180 (J-35) jet engine. 

Although having approximately the same frame size as the 
TG-180, the TG-190 has many design improvements, a greater 
thrust rating, and is substantially the same weight as the for- 
mer unit. Compared with the slightly more than 4000 Ib 
thrust developed by the TG-180, the new engine has 25 per 
cent more power, according to the Air Force. 

Future development of the TG-190 jet, according to engineers, 
promised to increase its rating to 6000 Ib thrust. 

First units of the new engine have been undergoing extensive 
ground tests at the plant. Following completion of the mili- 
tary-required type-testing in the factory, the TG-190 was 
tested in a North American F-86A single-seat, low-wing 
fighter with sweptback wings, revealed as having a speed of 
more than 650 mph. 

Altitude and other tests with the new engine also have 
been under way aboard the B-29 flying laboratory operated by 
G-E at its Flight Test Center near Schenectady, N. Y. The 
engine has been installed in the bomb bay of the Boeing Super- 
fortress for flight-testing under altitude conditions. The 
flying laboratory, operated by G-E engineers and manned by a 
Pan American crew, also is an Air Force project. 
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Substance in Brief of Papers Presented at ASME Meetings 


Steam Contamination 


Turbine-Blade Deposits — Burlington 
Generating Station, by W. E. Karg, 
Mem. ASME, Public Service Electric and 
Gas Company, Newark, N. J. 1948 ASME 
Semi-Annual Meeting paper No.48—SA- 
24 (mimeographed ). 


Turbine-blade deposits on two 1250- 
psi 95-F cross-compound turbines be- 
came evident immediately after the new 
equipment went into service in 1940 

Over a period of 7 years’ experience 
with one unit and 4 years’ experi- 
ence with the other, a turbine-blade de- 
posit has been’a constant problem to the 
extent of requiring caustic washing of 
the turbines of these units on an average 
of about every ten months. The rate of 
turbine-blade deposit at first was such 
that a loss of efficiency expressed in heat 
rate occurred at about '/» per cent per 
month. Deposit on the last four rows 
of the high-pressure turbines was found 
to be water-soluble while that on the 
first four rows of the low-pressure tur- 
bines was found to be almost entirely 
insoluble silica. Deposit was removed 
by washing the high-pressure blading 
with saturated steam and washing the 
low-pressure blading with caustic-soda 
solution. Deposits had occurred with 
silica in the boiler water averaging 5 
ppm. A reduction of average silica in 
the boiler water to 2 ppm resulted in 
improved conditions with heat-rate 
increase at a rate of only 0.1 per cent 
per month. Fortunately caustic wash- 
ing was quite successful, therefore allow- 
ing that the units be kept in service 
without opening for cleaning. When it 
was necessary to open the turbines and 
opportunities for cleaning did occur, 
blasting with fly ash was very successful. 

Ie appears that a long time was re- 
quired to make any progress in the solu- 
tion of the problem. One factor which 
affected this was the demand for capacity 
and the need for keeping the units in 
service, but it is believed that the main 
handicap has been the inability to meas- 
ure with sufficient accuracy, by means of 
station instruments, the purity of the 
steam coming from the boilers and the 
inability to detect-with--sufficient exact- 
ness, by means of station instruments, 
impurities in the condensate going to 


the boilers. It is believed now that 
recognition of silica as the main factor 
in the problem, and the decision to use 
silica as the basis of analysis of steam and 
condensate will be the answer. 


Reduction of Turbine and Superheater 
Deposits by Internal Treatment With 
Magnesium Chloride in the Absence 
of Phosphate, by F. H. Long and W. A 
Pollock, Wisconsin Electric Power Com- 
pany, Milwaukee, Wis. 1948 ASME Semi 
Annual Meeting paper No. 48—SA-26 
(mimeographed ) 


A progress report on the 1340-psi 
high make-up unit at the Commerce 
St. Station of the Wisconsin Electric 
Power Company, gives recent experience 
with magnesium chloride, which appears 
to reduce carry-over of sulphate into the 
superheater in addition to preventing 
silica on turbine blading. 

The installation has a 3-drum bent 
tube boiler, having a rated maximum 
steam output of 375,000 Ib per hr, at 
1400 psi, and 300 F. The present operat 
ing pressure is 1340 psi, and normal 
steam flow is the full load of 375,000 
lb per hr. 5 

Severe turbine-blade-deposit troublc 
occurred in the early operation of the 


station. Soluble deposits were caused 
largely by ingress of carbonaceous 
zeolite material into the feedwater 
system. Insoluble deposits were caused 


by the presence of soluble silica in the 
boiler water. Severity of the latter 
prompted removal of silica by internal 
treatment with magnesium oxide, in 
the absence of phosphate. 

It was found that the substitution of 
magnesium chloride and caustic soda 
for magnesium oxide practically elimi 
nated turbine and superheater deposits 

The formation of serpentine (magne- 
sium silicate) chip scale in the boiler 
imposed frequent scheduled outages for 
its removal as a precautionary measure 
against circulation failure. 

Supplementary organic treatment also 
reduced the amount of chip scale. 

With present conditions it is possible 
to run on the basis of 3 outages per year, 
using about 300 million pounds of make- 
up between each one. 
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How to Order ASME 
Papers 


eo erp copies of ASME papers 
referred to in this section are availa- 
ble until the supply is exhausted at 25 
cents each to members; at §0 cents each 
to nonmembers. ASME papers pub- 
lished in full or condensed form in other 
sections of MBcHANICAL ENGINEERING 
are not included in this Digest Section. 

To facilitate ordering papers, coupon 
books, each containing ten coupons, 
are available to members at $2 each; to 
nonmembers at $4 each. 

Current coupons may be used to pur- 
chase papers presented at National 
Meetings held throughout 1948. When 
ordering, please give number assigned 
to article, title, author's name, and 
number of copies wanted. Orders 
should be sent to the ASME Order 
Department, 29 W. 39th St., New York 
18, N. Y 

Note: ASME Publications and ad- 
vance copies of ASME papers are on file 
in the Engineering Societies Library and 
are indexed by the Engineering Index, 
Inc., both at 29 West 39th St., New 
York, N. Y. ASME Transactions and 
Journal of Applied Mechanics are a)so on 
file in ASME depositories maintained 
in 245 libraries in the United States, 
including libraries of all ASME Student 
Branch institutions 


Prevention of Turbine-Blade Deposits, 
by George C. Daniels, Mem. ASME, The 


Commonwealth and Southern Corporatior 

Jackson, Mich. 1948 ASME Semi-Annua 

Meeting paper No. 48—SA-25 (mime: 

graphed ). 

Turbine-blade deposits can occur on! 
when solids are carried over with th 
steam. The most logical way to prever 
the carry-over is to eliminate the solid 
from the boiler water by the use « 
evaporated make-up and no feedwat 
treatment. In a straight condensir 
plant with evaporated make-up wat 
the usual source of contamination is t! 
condenser leakage and evaporator cart 
over plus various chemicals which, a 
cording to generally accepted practic 
are fed into the boiler. Various reaso 
are advanced for adding chemicals 
the boiler water, such as to raise the p 
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of the boiler water, to remove all traces 
of oxygen, to counteract any condenser 
leakage, to maintain certain chemical 
ratios, and the like. 

The purpose of this paper is to show 
from results of 22 years of operation 
that the use of boiler-feedwater treat- 
ment is unnecessary and that the total 
solids in the boiler water can be main- 
tained at such a low value that no dif 
ficulty is encountered with turbine-blade 
deposits. This experience covers operat- 
ing experience with 400-psi and 900-psi 
boiler pressures in the various plants of 
1 utility system. 

The feedwater cycle in all of these 
plants, both 400 psi and 900 psi, is simi 
lar. Deaeration is accomplished in the 
condensers, no deaerating feedwater 
heaters are used, and a common suction 
heater connected to an elevated surge 
tank is used for supplying all boiler feed 
pumps, even when supplying both 400- 
psi and 900-psi boilers in the same plant 
Evaporated make-up water from con 
crete Clear wells in the older plants and 
steel clear wells in the newer plants is 
deaerated by spraying into the condenser 


Low Silica Content of Boiler Water 
Minimizes Turbine Silica Deposits, 
by J. N. Ewart and T. J. Finnegan, Mem 
ASME, Niagara Electric Corporation, Buf- 
falo, N. Y. 1948 ASME Semi-Annual 
Meeting paper No. 48—SA-34 (mimeo 


graphe 

[The Niagara Hudson System has op 
rated three high-pressure units from 
six to eight years with relatively little 
rouble from silica. While silica de- 
sits on the blades, it is not heavy 
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enough to reduce capacity nor interfere 
with continuity of operation during the 
three-year periods between scheduled 
openings of the turbine, and indications 
are that the operating period could be 
extended for at least a year and probably 
longer before the removal of silica de- 
posits would become necessary. Since 
the turbine is opened for regular inspec- 
tion and overhaul on that schedule, how- 
ever, silica is customarily removed at 
that time by fly-ash blasting. 

The reason for the relative mildness of 
the silica problem is that a completely 
isolated single boiler/single turbine de- 
sign is used which facilitates keeping the 
silica content of the boiler water at but a 
few parts per million by limiting the 
amount added to the cycle 

The entire steam and feedwater cycle of 
each unit is separate from the adjacent 
units so that any contamination such as 
condenser leakage that might occur at 
one unit does not affect the rest of the 
station. The losses from an isolated 
cycle of this type can be kept low so that 
but a few tenths of a per cent make-up 
are required. This is supplied by a 30,- 
000-Ib per hr evaporator operated for a 
few hours at a time at a rating which 
seldom exceeds 10,000 Ib per hr. Oper- 
ation of the evaporator below its rated 
capacity enhances the purity of the vapor 

An important factor in keeping the 
amount of make-up low is the use of air 
instead of steam for soot blowing. 

Each boiler is rated at 900,000 Ib of 
steam per hr and the turbine at 80,000 kw 
It is a single-cylinder, 17-stage, 1800-rpm 
machine with six extraction points. The 
steam enters the turbine at 1250 psig and 
900 F. The make-up is of the order of 
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0.2 per cent and has been found by 
analyses to contain about 0.01 ppm silica 

The boiler water contains less than 100 
ppm total solids. Both free POs, OH, 
and total solids tests are run monthly or 
oftener to determine the turbine extrac 
tion pressures under a constant control- 
valve setting which is near the maximum 
load at which the overload valves remain 
closed so that all the steam passesthrough 
all the stages. This load is about 70 
megawatis, varying somewhat for the 
different machines. At the same time, 
the turbine heat rate is determined 
Graphical records of extraction and heat 
rate are kept; thus any falling off in tur- 
bine performance is indicated and whether 
or not it is the result of fouling of the 
blades. Loss in capacity or efficiency duc 
to blocking of the passages with silica 
has not been found. 


Research Program on Steam Contamina- 
tion and Turbine-Blade Deposits in 
High-Pressure Power-Plant Operation 
at the Armour Research Foundation, 
by H. E. Robison, Armour Research Founda- 
tion, Illinois Institute of Technology, Chi- 
cago, Ill. 1948 ASME Semi-Annual Meet- 
ing paper No. 48—SA-49 (mimeographed ) 


The project on “‘Steam Contamination 
and Turbine-Blade Deposits in High 
Pressure Power-Plant Operation’’ was 
established at the Armour Research Foun 
dation on Jan. 10, 1947, by the Edison 
Electric Institute, the Association of 
Edison IUluminating Companies, Bab 
cock and Wilcox Company, Combustion 
Engineering Corporation, Foster-Wheeler 
Corporation, Allis-Chalmers Manufac- 
turing Company, General Electric Com- 
pany, and Westinghouse Electric Corpora- 
tion. The work is under the general 
direction of a steering committee. 

The purpose of the project is to dis- 
cover how to eliminate turbine-blade de- 
posits. At the first steering-committee 
meeting, which was held Feb. 6, 1947, it 
was decided that the main emphasis 
should be on insoluble deposits on tur- 
bine blades although the project will be 
concerned with both soluble and insoluble 
deposits occurring anywhere in the steam 
system. Because silica and insoluble de- 
posits are most prevalent at the higher 
pressures, the project is at present more or 
less limited to plants operating above 
600 psi. It was pointed out that many of 
the opinions held regarding the problem 
are unreliable and that factual informa- 
tion that is completely understood is of 
real value. The committee also stated 
that some of the present analytical 
methods are not reliable and it may be 
necessary to develop special methods. 

Because the personnel assigned to the 
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project had had no previous experience 
with the problem and because of its com- 
plexity and the incompleteness of per- 
tinent fundamental knowledge, the main 
activities during the first year were con- 
cerned with the acquisition of an ade- 
quate background in order to determine a 
rational approach toward a solution to 
the problem. Also, the spectrophoto- 
metric method of silica analysis was 
investigated rather thoroughly and some 
preliminary work was done on a spectro 
graphic method. 

The work done up to March, 1948, is 
summarized. 


Induction Heating 


Designing for High-Frequency Induction 
Hardening, by J. T. Temin, Ohio Crank- 


shaft Company, Cleveland, Ohio. 1948 
ASME Semi-Annual Meeting a No. 
48 —SA-32 (mimeographed; to be pub- 


lished in Trans. ASME). 


Many design problems found in high- 
frequency induction-heating applications 
are going unanswered because there are 
too few engineers trained for this type of 
work. Also, because of the accelerated 
war work, application and design 
engineers have had little opportunity to 
study, reorganize, and assimilate the 
technical advances made 

There appears too, the engineers’ 
reluctance to adopt induction heating for 
hardening because of a fear of using a 
tool so startling in its application; anda 
misapprehension of the knowledge re- 
quired for its operation. For it can be 
said that the combined subjects of metal- 
lurgy and electrical and heat-transmis- 
sian engineering do present a formidable 
obstacle to the new user of induction- 
heating machines. 

Applications for high-frequency induc- 
tion heating are increasing rapidly and 
have already taken hold in such fields 
as hardening crankshafts, camshafts, 
gears, piston pins, wearing surfaces of 
many kinds, guide rails, knife-edges, etc. 
The designing engineer assigned to the 
job can be qualified if he is familiar with 
the fundamental heating requirements, 
metallurgical fundamentals, and types of 
fixtures now in use. 

This paper attempts to recognize the 
problem confronting engineers who are 
responsible for the designing of equipment 
to be used for induction-heating applica- 
tions. It includes metallurgical and 
definition fundamentals and points out 
the importance of frequency and time as a 
basic consideration for designing equip- 
ment. Various types of induction-heat- 
ing processes are discussed with limita- 
tions and advantages of each as deter- 








mined from practical applications. The 
paper also points out the types of induc- 
tion-heating methods best adapted for 
hardening various types of parts. In 
processing these parts, the engineer 
must exercise caution in designing parts 
to meet the specifications set up by the 
process engineer or the metallurgist. 


Heat Transfer 


An Extension of Two-Steam Heat-Ex- 
changer Theory to Include the Effect 
of Longitudinal Conduction, by P. R. 
Trumpler, Jun. ASME, Clark Brothers 
Company, Inc., Olean, N. Y. 1948 ASME 
Semi-Annual Meeting paper No. 48—SA- 
11 (mimeographed). 


The general theory of heat transfer in 
surface exchangers is adequate for most 
industrial heat-exchanger problems. In 
certain special applications, such as ex- 
changers in recent deep-refrigeration 
process plants and the gas-turbine recu- 
perator, certain so-called ‘‘secondary”’ 
effects may be of importance and should 
not be overlooked. One of these is 
heat flow to or from the outer shell of 
the exchanger. Another is the heat flow 
along the shell and the walls in response 
to a temperature gradient in the fluid- 
flow direction. This paper investigates 
analytically the latter effect in combina- 
tion with external heat loss. The dif- 
ferential equations for a two-stream ex- 
changer subject to external heat loss to 
constant-temperature surroundings, and 
also to longitudinal conduction effects, 
are established. These equations are 
solved for the case of exchangers with 
interconnected walls, and a_ problem 
illustrating the application of the solu- 
tion is presented. 


Thermal-Contact Resistance of Lami- 
nated and Machined Joints, by A. W. 
Brunot, Mem. ASME, and Florence F. Buck- 
land, General Electric Company, West 
Lynn, Mass., and Schenectady, N. Y., 
respectively. 1948 ASME Semi-Annual 
Meeting paper No. 48—SA-27 (mimeo- 
gate. to be published in Trans. ASME). 


Values of thermal contact resistance 
are reported for two types of joints: 
(1) the joint between two blocks of 
laminated steel, cither in direct contact 
or separated by cement or shims of steel, 
aluminum, or aluminum foil; (2) the 
joint between two blocks of cold-rolled 
steel with various surface finishes. The 
resistance as measured amounts co 0.3 
to 8 in. of additional material, depending 
on the configuration. Results are also 
given in terms of contact resistance. 

The tests on laminated steel blocks 
indicate that if a thick metal shim is 





used between the two surfaces, the hard- 
ness of the shim metal has little effect 
If aluminum foil is substituted the re 
sistance is lowered as pressure is in 
creased. This is probably due to the 
fact that the laminations are embedded 
deeper in the foil. For more than five 
layers of foil the effect seems to be slight 
and the resistance may be increased as 
the number of layers becomes large due to 
the resistance between the layers of foil 

The tests on solid steel blocks with 
various degrees of smoothness indicate 
that the smoother the surface the lower 
the resistance. This may be due to the 
thinner layer of air or the larger area of 
contact encountered. 

If the gas between the surfaces is other 
than air, the resistance may be expected 
to increase or decrease, according to the 
greater or less resistivity of the gas as 
compared with air. The effect of chang 
ing the gas has not been investigated 
The amount of increase or decrease in 
surface resistance probably depends upon 
the roughness of surface in contact as 
well as upon the thermal conductivity 
of the gas 





Thermal-Resistance Measurements of 
Joints Formed Between Stationary 
Metal Surfaces, by N. D. Weills, The 
Texas Company, Beacon, N. Y., and E. A 
Ryder, Pratt and Whitney Aircraft, East 
Hartford, Conn. 1948 ASME Semi-Annual! 
oe paper No. 48—SA-43 (mime 
graphed). 


This paper describes experimental! 
work and its interpretation conducted 
at the Beacon Laboratories of The Texas 
Company, in evaluation of the therma! 
resistance of joints formed between sta 
tionary metal surfaces. This work was 
a portion of a comprehensive program 
conceived by Dr. Charles E. Lucke, 
Fellow ASME, professor emeritus of 
mechanical engineering, Columbia Un: 
versity, and organized by Pratt and Whi: 
ney Aircraft, to study the several hea 
paths of an engine cylinder and to meas 
ure their resistances. The objective 
this program was to make possible ; 
increase in the horsepower output 
high-duty aircraft engines by the redu 
tion through analysis and study of t 
resistances to the dissipation of combi 
tion heat, but the thermal-resistar 
data reported here apply equally well «0 
all classes of machinery in which h 
transfer through stationary joints is 4 
factor. 

Results are presented of the measu 
ments of the thermal resistance (the da a 
are actually expressed in terms of therm: 
conductance) of dry and oil-filled™ joins 
formed between two flat surfaces 
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various metals used in the manufacturc¢ 
of aircraft engines. Thermal-conduc 
tivity data on oils also are included. 
Apparatus consisted of two test blocks 
} in. in diam X 3 in. long, stacked 
axially on one another, in contact with 
in inductively heated copper block at 
one end and with a water-cooled copper 
block at the other, and placed between 
the platens of a hydraulic press. The 
thermal conductance of the joint formed 
eetween the two test blocks was ob 
tained from the measured heat flow and 
mperature gradient through the blocks 
and studied as a function of temperature, 
ssure, and surface finish. 
[he temperature at the joint ranged 
mm 300 to 500 F, the thermal current 
ross the joint from 10,000 to 130,000 
tu/hr/ft?, the temperature drop across 
joint from 1 to 100 F, and the pressure 
the joint from 2 to 8000 psi 
Che results of this experimental work 
phasize the need for smooth finishes 
! tight fits between surfaces forming 
oint which is expected to transmit 
it. The thermal resistance of such a 
nt is decreased by increasing the 
nperature and pressure, by the inclusion 
oil, or by plating the surfaces with a 
ft metal. 
| reporting the results of this investi- 
tion, a physical picture of the mecha 
sm of heat transfer across a joint formed 
tween stationary surfaces is first given, 
nploying the concept of spreading resist- 
¢ widely used in the study of the elec- 
al resistance of contacts. This physi- 
picture is an important aid in the 
terpretation of the experimental re- 
its, which are given in the third sec- 
ion of the paper. The second section 
‘escribes the apparatus and procedure. 





Combustion Studies Using the Golay 
Photothermal Detector With an In- 
frared Monochromator, by John T. 
Agnew, Jun. ASME, The Franklin Institute 
Laboratories for Research and Development, 
Philadelphia, Pa. 1948 ASME Semi-Annual 
Meeting paper No. 48—SA-16 (mimeo- 
graphed; to be published in Trans. ASME). 


In a search for experimental methods 
of determining temperature-time and 
composition-time data for gaseous ex- 
plosions, the possibility of using the 
modern fast detectors in the near infrared 
region of the spectrum (1 to —20) is 
being investigated at The Franklin In- 
stitute Research and Development Labo- 
ratories. A brief survey of infrared 
detectors is given and the first prelimi- 
nary experiments are described. An ecight 
per cent methane-in-air mixture was 
ignited by means of a spark in a steel 
combustion bomb. The spectral dis- 
tribution of the energy radiated by the 
burning gases from 1 y» to 11 w was deter- 
mined as a function of time. This was 
accomplished by means of a special low- 
dispersion monochromator utilizing a 
Golay photothermal detector. 

The pneumatic detector operates as 
follows: Infrared radiation passes 
through a halide (usually sodium chlor- 
ide) window and strikes an aluminized 
film which forms the closure for one end 
of a tiny gas cell. The transabsorption 
characteristics of this film must of course 
be carefully maintained to the proper 
value. Energy absorbed or transmitted 
by the aluminum film is transferred to 
the gas in the cell, thus causing a rise in 
the temperature and pressure of the gas 
As a result, there is a dilation of an anti- 
mony film which forms the closure for 
the other end of the gas cell. A path is 
provided for gas leakage around the com- 
ponent parts forming the gas cell, and 
the impedance to the flow of gas can be 
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varied. This adjustment has much to do 
with the speed of response and sensitivity 
of the detector. The dilation of the 
antimony film is detected and evaluated 
by means of an optical system which 
incorporates a lined grid to provide 
light modulation to a light-sensitive 
cell. Light from a small filament passes 
through one half of a pair of condensing 
lenses which focuses the light on the 
antimony film forming one end of the gas 
cell. The antimony film acts as a mirror. 
Immediately after leaving the second con- 
densing lens, the light passes through the 
top half of a lined grid, consisting of 
alternate transparent and opaque lines 
A small meniscus lens placed near the 
antimony film causes an image of the top 
half of the grid to be formed on the 
lower half of the grid after reflection from 
the antimony film. Thus with quies- 
cent conditions, and the proper position- 
ing of the grid and lenses, a minimum 
amount of light passes through the lower 
half of the grid to the light-sensitive 
cell. Theoretically, no light would 
pass through if the image of the opaque 
spaces on the top half of the grid were 
formed on the transparent spaces of the 
bottom half of the grid. Reception of 
infrared energy and the resultant dilation 
of the antimony mirror causes a shift 
in the position and dimensions of the 
grid image with the result that some light 
passes through the lower half of the grid 
to the light-sensitive cell. The light- 
sensitive cell used was a thallium sul- 
phide photoconductive cell, which has 
been found to have a higher signal-to- 
noise ratio than ordinary phototubes 
or photomultipliers for the degree of 
light intensity used in this application. 
The reception of increasing amounts of 
energy cause larger signals up to a certain 
point when more energy results in the 


SALT window 
ABSORBING FILM 


GAS CELL 


REFLECTING FILM 

















PHOTOTHERMAL DETECTOR 


(Optical system and assembly.) 



























































698 


passage of less light through the grid 
combination and a decreased signal 
results. However, at low-energy levels 
the response is linear. 

The possibility of using the data for 
the determination of temperature and 
composition is discussed 


Projection Welding 


Modern Projection Welding, by Robert 
A. Reich, The Ohio Nut & Bole Company, 
Berea, Ohio. 1948 ASME Semi-Annual 
Meeting paper No. 48—SA-17 (mimeo- 
graphed ). 


Projection welding is a method of 
resistance welding whereby the current- 
flow and heating during the welding 
operation are localized at predetermined 
points called “‘projections’’ or “‘emboss- 
ments."" There is said to be no faster, 
more economical, or stronger method of 
attaching fasteners than by projection 
welding 

Fasteners provide the means by which 
the component parts of an assembly are 
held together. When determining 
whether a job should be projection- 
welded the following factors should be 
considered: (1) The materials used must 
be suitable for projection welding; (2) 
the work to be welded must be so de- 
signed and of a size to enable it to be 
carried to iiie welder; (3) the quantity 
must be lar ze enough to warrant the cost 
of tooling up; and (4) suitable welding 
equipment must be available. 

One of the most important advantages 
of projection welding has been the 
economy of attaching parts of irregular 
shape to sheet metal which could not be 
spot-welded. 

Many times, three or four products of 
the same design can be welded in one 
operation and consequently the cost of 
welding is greatly reduced. 

When a design includes fasteners which 
are to be projection-welded it is impor- 
tant to set up the correct material specifi- 
cations. Many materials may be suita- 
ble for projection welding but are diff- 
cult or impossible to upset and cold-work. 
The following materials are well-suited 
in both respects: low carbon steel (car- 
bon 0.20 per cent max), naval brass, 
monel, stainless steel (18-8). 

It is much better to specify a fastener 
to be made in low carbon steel with the 
diameter or area of the product increased 
to obtain the same strength as the prod- 
uct would have if made from 1035 or 1045 
steel. Many times, when welding steel 
over 0.20 carbon it is necessary to pre- 
heat before welding or use a postheat 
after welding in order to reduce the 
cooling rate. 


Hydraulics 


Performance Criteria for Positive-Dis- 
placement Pumps and Fluid Motors, 
by W. E. Wilson, Mem. ASME, Sundstrand 
Machine Tool Company, Rockford, IIl 
1948 ASME Semi-Annual Meeting paper No. 
48—SA-14 (in type; to be published in 
Trans. ASME). 


The comparison of performance charac- 
teristics of positive-displacement pumps 
and fluid motors on the basis of dimen- 
sionless performance coefficients and 
dimensionless efficiency curves is pre 
sented as a substitute for the present 
methods. It is shown that the coeffici 
ents describe performance adequately and 
are subject to significant interpretation in 
terms of the geometry of the unit. The 
dimensionless efficiency curve is shown to 
have advantages in presenting a wide 
range of data and in prediction of perfor- 
mance characteristics under any specified 
operating conditions. 

The general confusion with regard to 
methods of presenting positive-displace 
ment-pump and motor-performance data 
with particular reference to lack of 
agreement in definition of terms led to the 
preparationof the method of performance- 
data analysis and comparison described in 
this paper. Clarification of definitions of 
efficiencies, and the introduction of co- 
efficients of performance and their defini- 
tions are attempted in order to provide a 
logical and adequate means of describing 
performance 


Steam Power 


Design of Main Cylinder Joints for 
Steam Turbines, by E. M. Golonka, Allis- 
Chalmers Manufacturing Company, Milwau- 
kee, Wis. 1948 ASME Semi-Annual Meet 
ing paper No. 48—SA-28 (mimeographed 


Although only a limited number of 
steam-turbine cylinder horizontal joints 
have steam leaks when first placed in 
service, these leaks are a source of an 
noyance and expense. Herein are sug 
gested joint, flange, and bolting prac 
tices emanating, to a great extent, from 
an elementary stress check used in a 
study of both leaky joints and joints 
that have been steamtight in service 
As a result of the correlation of this 
work, three joint stress requirements 
are presented and if adhered to will 
assure a good and reliable horizontal 
joint design. 

With the increasingly higher operat- 
ing pressures and temperatures in power 
plants the proper design of the hori- 
zontal joint on a high-pressure steam- 
turbine cylinder has become a problem 
of considerable importance from the 
standpoint of preventing steam leakage 
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in this joint during normal operation 
Although steam joints have been care 
fully designed, steam leakage has oc 
curred in a few installations. Such 
leakage is usually corrected after initial 
operation of the turbine. 

It was decided to make a detailed 
study of the joint design of a number of 
large steam turbines in which no leak 
age difficulty had developed in service, as 
well as nits in which trouble occurred 
Information obtained from this study 
was used in the development of a 
method of horizontal joint design which 
should prove more reliable. This paper 
presents the results of this investigation 
and the conclusions reached. 


Steam-Turbine Governor Regulation, by 
C. E. Kenney, Mem. ASME, G. E. Scort 
Jr., Mem. ASME, and C. L. Ringle, Mem 
ASME, AllisChalmers Manufacturing 
Company, Milwaukee, Wis. 1948 ASME 
Semi-Annual Meeting paper No. 48—SA- 
44 (mimeographed). 


This article explains the following 
concepts of steam-turbin« 
governor regulation: What it is; how 
it is measured; and how it affects th« 
operation of turbine-generators. The 
explanations and examples are based on 
a type of governing system used by the 


elementary 


authors’ company 

The study of regulation developed 
primarily for the following 
The need for closer frequency tolerances, 
the ever-expanding tie-ins between sys 
tems having different regulations, and 
the desire to increase the efficiency of 
power systems by fully utilizing ch« 
operating characteristics of each turbine 
generator and boiler. 

In developing the fundamentals of 
regulation, a simple governing system 
which has a flyball governor, a speed 
changer, a load-limiting device, a hy 
draulic servomotor, and a cam-operated 
steam-inlet valve is considered. Ie is 
designed to control the steam flow to th« 
turbine by moving the inlet valve in th: 
closing direction when turbine speed 
increases. To obtain stable operatior 
of the unit, lost motion and binding o! 
the moving parts must be minimized 
and its inertia must be low. 

An example is given of the two sets 0 
data required for a study of this system 
the governor lift versus speed relatio 
and that between main servomotor strok 
and load. Curves are plotted of thi 
data and of the resulting regulation ca 
culations so that all concerned membet 
of the company will use this form | 
presenting governor test data. It 
believed that the information given wii! 
help the understanding of governo 
systems. 
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COMMENTS ON PAPERS 


Including Letters From Readers on Miscellaneous Subjects 


Energy-Release Rates in Furnace Cavity 


To THe Epiror 

The curve, Fig. 1, showing the rela- 
tion between maximum time mean energy 
release rate in a furnace cavity and the 
fraction burned at escape from a furnace 
cavity, is taken from a recent work of 
the writer.' It is based upon a com 
parison Oot mean ordinates under the 
curve, Fig. 5, of another paper? also 
by the writer. It represents the rela 
tion between time-mean energy release 
rates in a furnace Cavity and the fraction 
fuel burned x, at escape from the cavity 
for the conditions shown. 


The relationship illustrated should be 


of considerable practical interest. Al- 


though the curve shown is developed 
from data for a perfect mixture and ap 
plies, strictly speaking, only to this 
ise for the conditions shown, values 
taken from the curve should apply ap 
proximately to the real case of natural 
ras-firing when the excess air is 20 per 
nt (i.e., y = 1.2) if all of the air enters 
hrough the front end with the fuel 

fact, the curve should indicate the 


Influence of the Geometrical Properties 
f a Burning Air-Gas Mixture on the Rate at 
Vhich Combustion Occurs Within the Mix- 
by W. J. Wohlenberg, Yale Scientific 
Magazine, April, 1948 
***The Influence of Reaction Interface Ex- 
ion on the Combustion of Gaseous Fuel 
tituents,"” by W. J. Wohlenberg, Trans. 
SME, vol. 70, April, 1948, pp. 143-160. 


= 
= % 
z¢ N 
LEN, 
{| 
\ 
| ‘ 
| \ 
\ 
N 
; \ 
| \ 
| \ 
| 
| 
Ie 
| \ 
| 
| 
| 


FIG. 1 


order of magnitude of energy-release 
rate ratios, shown for any gascous or 
vaporous fuel of low inert content with 
y = 1.2, ifall air enters through the front 
end with the fuel, and if the furnace pres- 
sure is approximately 1 atm. 

W. J. WoHLENBERG 


® Professor of Mechanical Engineering, 
School of Engineering, Yale University, New 
Haven, Conn. Fellow and Former Vice- 
President, ASME 


Engineering Education 


CoMMENT BY RicHarD D. Huc* 


[he following statement appeared in 
recent issue of this publication:® “‘We 
lieve that he (the engineering gradu- 

Should have been well trained in 
three concurrent stems of mechanical 
(4) thermodynamics and 
at power, including fluid flow and 
at transfer, (6) machine design, in- 
iding engineering drawing, mechanics, 
1 engineering materials, and (c) indus- 
ial engineering, including economics, 


ineering: 


W. A. Sheaffer Pen Company, Fort Madi- 
, lowa. Jun. Mem. ASME. 
Mechanical Engineering Education Con- 
‘crence,’” MgcHANICAL ENGINEERING, vol. 70, 
May, 1948, pp. 434-435. 


accounting, and a study of industrial 
organizations.”’ 

Why is it necessary for all mechanical 
engineers to be well trained in thermo- 
dynamics and associated subjects? Many 
of us have no interest in these phases and 
will never be confronted with situations 
calling for such knowledge. 

‘You never can tell when it may come 
in handy,"’ is obsolete. The scope of 
the engineering field is too great for one 
person to be well trained in everything 
that may come in handy. Somewhere 
a line must be drawn. There are many 
fields of knowledge which are not in 
the mechanical engineer's curriculum 
but which are much more helpful to some 
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of us than a knowledge of thermody- 
namics. 

One very good example of this was 
quoted in the report. . a very great 
need exists for imparting to under- 
graduates a much clearer understanding 
of the obligations and responsibilities of 
professional status, code of ethics, em- 
ployment relations and opportunities, 
state-board registration, traditions and 
ideals of the professions, organization 
and function of engineering societies, 
and much else within the general area.” 
I agree heartily with Dean Freund 
This ‘‘general area’’ is neglected almost 
altogether in some curricula. 

No matter what phase of engineering 
the graduate chooses, he will come in 
contact with the whole area covered by 
(6) and (c), but not necessarily so with (@. 

Becoming well trained in a phase with 
which he has no need or desire to come 
in contact, utilizes valuable time that 
could be used to much greater advantage 
by taking courses directly related to his 
chosen phase of mechanical engineering 
or general courses in zoology, genetics, 
psychology, etc. (Many engineers will 
guffaw at the prospect of taking such 
subjects as zoology or genetics, but the 
average engineer would do well to help 
himself become a better husband and 
father. As well as a living to earn, he 
has a life to live.) 

Design engineers whose product has 
no connection with fluid flow, thermo- 
dynamics, etc., have no need for these 
subjects. Most process and production 
engineers do not need them. The per- 
centage of engineers in the field who have 
no need for the training they received 
in thermodynamics certainly is large 
enough to warrant dropping this training 
from the list of required courses. This 
would leave room for more subjects that 
help to mold a well-rounded education. 


Our Way of Life 
To THe Eprrtor: 

I commend the publication of F. A. 
Faville’s report on the teaching aspects 
of this subject.* I believe that similar 
discussions should be published continu- 

6 **Teaching Our Way of Life—Program of 
ASME Engineers Civic Responsibility Com- 


mittee for 1948,"’ by F. A. Faville, MecHANICAL 
ENGINEERING, Vol. 70, May, 1948, pp. 404-406. 
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ally. The need is great and it is urgent 

In attempting to straighten out such 
misconceptions over the past eighteen 
years, I have been deeply disappointed 
by the lack of knowledge of our way of 
life by our college seniors. My earlier 
work in industry showed more conclu- 
sively the deficiencies of our educational 
system. Mere literacy is no guarantee of 
intelligence. 

I think Mr. E. B. Gallaher is correct 
when he states,’ ‘‘our schools and col- 


7**American Ordnance Letter no. 23,"" by 


E. B. Gallaher. 


leges are largely responsible for the lack 
of discipline and lost Americanism exist- 
ing among the young people of today." 
Perhaps those of our members having 
influence with local school committees 
can see that some of the chaff in our 


common school system is replaced 
with courses which lead our youth 
to think. 


The accomplishments listed by Mr. 
Faville are encouraging, but they do not 
warrant a feeling of complacency. What 
we need is more action. 

Iam not at all sure that we should not 
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write letters to our Congressman. My 
Representative in Congress once wrote 
me that he had only eight letters on 
a certain subject from his entire constit- 
uency. It passed in Congress by one 
vote. 

I strongly urge that this matter be 
kept alive constantly by publication of 
more articles like this one. 


Carrot D. Bitumyer.® 


* Associate Professor of Mechanical Engi- 
neering, Rhode Island State College, Kingston, 
I 





REVIEWS OF BOOKS 


And Notes on Books Received in the Engineering Societies Library 


Fluid Mechanics 


APPLICATIONS OF FiuIp Meg- 
By J. C. Hunsaker and B. G. 
McGraw-Hill Book Co., New 
Cloth, 6 X 9 in., 494 


ENGINEERING 
CHANICS. 
Rightmire. 
York, N. Y., 1947. 
pp., illus., $5. 


Reviewep By Rospert T. Knapp! 


HE prospective user of this book 

should not be misled by the title 
into considering that the chief purpose 
of the volume is to present applications 
of fluid-mechanic principles supposedly 
mastered in a previous study of another 
text. Actually the volume is designed 
as a first course in the study of fluid 
mechanics by an engineer who brings to 
it a basic knowledge of physics, ecle- 
mentary mathematics through differen- 
tial equations, and a working knowledge 
of applied mechanics. 

The first seven chapters develop the 
general principles of fluid mechanics. 
Chapters 8 through 17 develop the ap- 
plications of these principles to a wide 
variety of uses in many fields of engineer- 
ing, including hydrodynamic machines. 
Chapter 18 is devoted to hydraulic trans- 
missions and controls and their applica- 
tion to servomechanisms. 

The book is very modern in its view- 
point and engineers who master it will 
find themselves much better equipped to 
cope with a wide range of nonstereo- 
typed problems than is the average 
practicing hydraulic engineer or aero- 
dynamicist. Some individuals may feel 
that the book is too difficult for the 
first course in fluid mechanics. It is the 


: Director, Hydrodynamics Laboratories, 
California Institute of Technology, Pasadena, 
Calif. Mem. ASME. 


reviewer's impression, however, that 
the good average engineering student 
studying in a modern technical school or 
university will not find it so, but will 
welcome it as one of the outstanding 
texts he uses. Many engineering texts 
appear to avoid the use of anything but 
the simplest physical and mathematical 
principles even though the modern col- 
lege curriculum goes to considerable 
pains to give the student a thorough 
knowledge of much more advanced work- 
material in these branches. This text 
simply and correctly assumes that the 
student can and wishes to utilize the 
material that he has been studying for 
the past two years and thus asks him to 
expend his energy in acquiring new 
knowledge built on top of what he has 
already been taught 

The application of this viewpoint has 
resulted in a presentation of a surprising 
amount of material in a volume of mod- 
erate size. The development of the 
general principles includes not only a 
thorough discussion of the equations of 
energy and continuity but also a develop- 
ment of the Euler equations and a 
mathematical discussion of the dynamics 
of the ideal fluid. A good treatment of 
dimensional analysis and similitude lays 
the foundation for a rational approach 
to laboratory investigations in the field. 
The section on application of the general 
principles starts properly with a dis- 
cussion of flow in closed conduits. In- 
compressible fluid flow is first considered. 
It is used as a basis for the discussion of 
laminar flow, the development of tur- 
bulence, and the investigation of laminar 


and turbulent boundary layers. Th« 
following chapter deals with compressi 
bility phenomena and considers not only 
the flow of a compressible fluid. in a 
closed channel, but also the motion of a 
body in a compressible fluid at both sub 
sonic and supersonic speeds. The con 
sideration of the motion of a body in a 
fluid is then expanded for two additional 
chapters and includes rather extensive 
treatment on wing theory. Following 
this an equally extensive treatment is 
given of hydrodynamic lubrication. The 
remainder of the text is concerned with 
hydrodynamic machinery, including hy 
draulic turbines, pumps, fans, com 
pressors, propellers, and jets (with a 
brief description of rocket mechanics), 
fluid couplings and torque converters, 
and finally the chapter, as previously 
mentioned, on hydraulic transmissions 
and servomechanisms 

It will be seen from this enumeration 
that considerable pains are taken to give 
the user of this took a concept of th« 
breadth of application of fluid mechanics 
to many fields of engineering. On 
notable omission is that there is no treat 
ment of the flow in open channels, no 
for that matter, of wave phenomen: 
except as it applics to supersonic flow 
Of course, it is impossible to include a! 
topics in a given field in one volume, bu' 
it is probable that the average engine: 
who is interested in the ficld of flui! 
mechanics would benefit more by a goo 
fundamental discussion of steady an 
transient flow in open channels than h 
will from the more specialized treatme: 
on hydraulic transmissions and serv: 
mechanisms presented in the last chapte 
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Some readers may be slightly dis- 
appointed that more thermodynamics 
is not incorporated into the presentation. 
The authors point out that this omission 
is due to the fact that in their particular 
curriculum the student is taking a par 
allel course in thermodynamics, thus 
making it undesirable to treat the same 
topic in both courses 

A very pleasing feature of the book ts 
that a selected bibliography is given at 
the end of cach chapter. Also at the 


end of the volume there are over 200 
well-planned problems which are num- 
bered to correspond with the chapter 
whose principles they illustrate. 

To summarize, it is felt that this is a 
significanc and worth-while presentation. 
Although the authors state that it is 
designed primarily for use as a college 
text, its fields of usefulness should extend 
to the graduate engineer who is desirous 
of modernizing his knowledge in the 
field of fluid mechanics 


Man-Machine Proficiency 


PsycHoLOGY AND Muitrary Proriciency. By 
Charles W. Bray Princeton University 
Press, Princeton, N. J., 1948. Cloth, §'/2 X 

1., 242 pp., 15 figs., 6 plates, $3.50 


REVIEWED BY THEODORE F. Hatcn? 


ECAUSE of the high degree ot 
mechanization of weapons em 
ployed in the recent war, the concept 
of man-machine as a fighting unit was 
brought into sharp focus. The most 
lementary observation revealed, all too 
yften, that the usefulness of a weapon 
was seriously limited because of failure 
to take into consideration in its design, 
the attributes and /imitations of the sol 
lier as well as functional requirements of 
weapon. It was also evident that, 
vith the increasing complexity of weap 
Ss, a more basic procedure was required 
for preselection and training of soldiers 
the highly specialized operations 
uired ofthem. The established meth 
ls, based on military expetience of the 
ist, no longer served. Demonstration 
the fact that the scientific method 

ld be applied to the study of human 
tors as well as to the physical, re 
lting in a more effective integration o 
and machine into a fighting unit, 
stitutes, as Captain Smith points out 
his Foreword to the present volume, 
of the greatest intellectual achieve- 





ts of the war. 
)r. Bray has recorded the work of one 
st important group who contributed 
much to the development of pro- 
‘ures for the systematic study and solu- 
| of problems relating to the human 
cor—the Applied Psychology Panel of 
RC. Their contributions resulted 
the rapid development and firm estab 
iment of military psychology, which 
fined by Dr. Bray as: the 
plication of psychology to the develop- 
of military aptitude tests and 
ssification procedures; to the training 
men; to the design of military equip- 
nt for human use; to the simplifica- 


Research Director, Industrial Hygiene 
adation of America, Pittsburgh, Pa. 
Mem. ASME. 


tion of military operating procedures; 
to the problems of the abnormal] soldier 
or sailor; and to psychological warfare, 
morale and human attitudes."’ 

The volume deals particularly with the 
expericnces of the Panel in problems of 
classification of military personnel, selec- 
tion and training of specialists, classi- 
fication and training of gun crews, and 
the design of equipment for the control 
of gunfire and development of achieve 
The many 
prove: 


ment and proficiency tests 
experiences which are cited 
1) That the human problems can be 
broken down into their essential cle 
ments for systematic quantitative analy- 
sis; (2) that the scientific method of 
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applied psychology can be effectively 
employed in such studies; and (3) that, as 
a result, more meaningful tests are pro- 
vided for classification and selection of 
military specialists, training is made 
more direct and effective, and the de- 
signing engineer working with the 
psychologist, is able to produce a weapon 
which fits the man more closely than he 
can otherwise do. The work of the 
Panel demonstrated the possibility of 
saving many thousands of man-years in 
preparation for combat and of increasing 
combat efficiency manyfold through 
better integration of man and machine. 

The concepts upon which the work was 
based and the procedures employed were 
not a part of regular military thinking 
and it is not surprising therefore that 
the work of the Panel did not always 
lead to practical applications. Many 
projects were undertaken too late in the 
war to be of use. It is fortunate that 
the work is being continued, to some 
extent, in the miljtary services. 

The volume provides much more than 
a record of one phase of scientific activity 
during the war. One sees many oppor- 
tunities for the application of the same 
procedures to the study of industrial 
operations which present similar prob- 
lems of integration of man and machine. 


The Management-Labor Relationship 


GetiinG AtonGc Witn Unions, by Russell L. 
and Elizabeth B. Greenman. Revised edi- 
tion, Harper & Brothers, New York, N. Y., 
Cloth, §! x 8 in., 143 pp. $2.50 


ReEvieEWwED BY Epwarp H. Hempet® 


HE revisions made in this well- 

received book cover primarily refer- 
ences to the Taft-Hartley Act. They 
explain its pertinent features; the new 
statute which has to be upheld; and the 
new rules and regulations on procedures 
which have to be observed by manage- 
ments and unions, whenever they intend 
to deal with cach other under the Act 
and its mechanisms. 

Regrettably, the revisions did not 
include the full text of the Act, which 
would have been helpful in a reference 
book, nor do the authors give any 
sample of a truly good contract from 
which the newcomer or student or prac- 
titioner could learn what such a docu- 
ment looks like and how it should be 
written. 

Aside from these omissions the text 
covers a highly important field in a 
thorough and interesting manner. It 


$ Adjunct Professor, Industrial Engineer- 
ing, Graduate Division, Polytechnic Institute 
of Brooklyn, Brooklyn, N. Y.; Chairman 
Small Plants Committee, ASME 


can be used well as specialized reading 
for advanced students, and it is certain 
that even those who actually are in this 
kind of work will enjoy the frank and 
forward comments of the authors on the 
brighter and darker sides of bargaining 
and contract writing. 

Especially good and pertinent are the 
chapters on: Union objectives in collec- 
tive bargaining; management strategy 
in contract negotiation; negotiating 
wage changes; and management safe- 
guards in union agreements. 

All these are ticklish subjects, and 
while the authors aim to give best coun- 
sel and recommend fairness all around— 
upon most serious reflection of the so 
thoroughly disappointing conditions 
which have been created in management- 
labor relations under all the laws, acts, 
rules and regulations, negotiations, medi- 
ations, arbitrations, conciliations, boards 
and authorities, with and without the 
help of politicians, lawyers, advisers, 
councilors, and by the application of 
intricate and hairsplitting procedures 
and language—one cannot help but 
doubt the practicability and usefulness 
which is claimed by so many for the 
legal and legalistic approach in labor- 
management relations. 
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The authors say, ‘Bargaining between 
management and the union is meant to 
be a means of exploring each other's 
mutual and individual problems, and 
getting to learn more about one another 
The bargaining table is not the place to 
demonstrate superiority or anger or 
hatred. For the management represen 
tative to foster a spirit of hostility, in 
tolerance, and caste-consciousness is 
downright smug. It is stupid. Being 
able to create a spirit of friendliness, 
tolerance, and equality is a gift that it 
pays to cultivate.” 

If the authors can be encouraged at all, 
they might well expand this, their own 
statement, into a companion book, 
especially written for the use of union 
representatives who too seem to need 
enlightenment on the other aspect of 
bargaining, which is Getting Along With 
Managements. It is not always man 
agement which causes long-drawn-out 
strikes, heavy loss of wage income to the 
workers, wecks of futile negotiations, a 
spirit of hostility, exorbitant demands, 
and similar features which so sadly 
handicap the management-labor relation- 


ships of our days 
Metal-Cutting Tools 


DesiGn or Metat-Cuttinc Toots by Frederick 
L. Woodcock. McGraw Hill Book Com- 
pany, New York, N. Y., 1948. Cloth 6 X 9 
in., 406 pp., illus., $5. 

HE author has prepared this text on 
the basis of his own experience over 

a period of years and data collected during 
that time and kept up to date as condi- 
tions changed. In addition he has had 
the assistance of a number of the leading 
manufacturers and the co-operation of 
men actively engaged in the design and 
use of cutting tools 

The text is based on a series of ques- 
tions for which the tool engineer or 
draftsman should find answers before a 
layout is started. Divided into two 
major sections covering “‘Fundamentals 
of Design’’ and ‘*Details of Design,"’ the 
text covers these subjects thoroughly in a 
readable and concise manner. A 62-page 
appendix covers detailed specifications as 
recommended by some of the leading tool 
manufacturers. 

Careful analysis of the basic principles 
on which all cutting tools act, the re- 
quirements for proper maintenance, in- 
spection, and sharpening, together with a 
discussion of heat treating and cutting 
fluids, prepares the reader for the more 
extensive section on design. 

Under design each type of tool is ana- 
lyzed as to its purpose and action in cut- 
ting. Factors to be avoided are dealt 
with as carefully as those that are of ad- 
vantage to correct operation. 


This text is well planned and presented 
and will be of considerable benefit to 
those engaged in the design of cutting 
tools. It would be somewhat more use 
ful if the illustrations had been more 
carefully keyed into the text. The 
numerous individual items discussed are 
well covered in a six-page index 


R. B.S 


Panel Heating 


Panett HeaTING AND COooLING ANALYSIS 
By B. F. Raber and F. W. Hutchinson 
John Wiley & Sons, New York, N. Y 
1947. Cloth 5'/2 X 81/4 in., 208 pp., illus., 
$3.50. 


Reviewep By E. L. KNorepier‘* 


HE authors have made an excellent 

contribution to the subject of panel 
heating and cooling. They have pre 
pared an authoritative review of the 
subject and have traced the historical 
background necessary to compare the 
advantages and disadvantages of this 
type of system with other present-day 
systems. 

The text includes a comprehensive 
presentation of the theory of panel heat 
ing and cooling in which the subject 
matter is developed mathematically 
The rigorous discussion includes treat 
ment of shape factors, comfort equations, 
and heat balances essential to proper 
design. Meticulous attention to these 
factors and related details has made it 
possible to develop design procedures 
applicable to highly specialized and 
unusual problems in panel heating and 
cooling 

The authors have recognized the need 
to simplify calculations used in the 
solution of the average problem. For 


‘ Engineer, Sheppard T. Powell, Baltimore, 
Md. Mem. ASME. 
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this purpose they have introduced graphi 

cal methods and have shown the value o! 
the application of the concept of conduct 

ance. 

The text is particularly interestin; 
because of the practical approach whicl 
has been accomplished without sacrific 
ing fundamental theory. Thus th 
book will serve as a text for advanced 
students in this field and as an authorita 
tive reference for the architect, contrac 
tor, and engineer. 


Radiant Heating 
Rapiant Heatinc. By Richard Woolsey 
Shoemaker. McGraw-Hill Book Co., New 
York, N. Y., 1948, 6X9 in., 306pp., illus. , $4 
Reviewep sy E. L. KNoepier’* 


HIS book is an interesting presenta 
tion covering a relatively new field 
It is written in a semipopular style that 
should appeal to prospective hom: 
owners, contractors, and engineers alike 
The material is well-organized and 
treated by the author, so the subject 
is made readily understandable. Ampli 
fying the text are excellent illustrations 
so the reader can see personal applica 
tions whether for home or industrial us« 
The author discusses the most desirable 
arrangement of heating panels in struc 
tures, the type of heating plant required, 
and the necessary controls for adequate 
operation of the system. There is in- 
cluded the basic theory essential to proper 
design and installation of radiant 
heating systems under varying climatic 
conditions ‘and architectural requir 
ments 
Radiant cooling, one of the companion 
features of radiant heating is described in 
sufficient detail to permit evaluation of its 
potential uses. The practical aspects of 
radiant-heating and cooling systems are 
emphasized by means of typical examples 





Books Received in Library 


ALUMINIUM AND Its A.toys. By N. F 
Budgen. Second edition. Sir Isaac Pitman & 
Sons, Led., London, England, 1947. Cloth, 


5'/e X 83/4 in., 369 pp., illus., diagrams, 
charts, tables, 25s. thi: book provides an 
outline of the various branches of metallur- 
gical work related to and comprising the 
aluminium industry. It describes the proper- 
ties, processes, and methods employed in the 
manufacture of aluminium and its alloys, and 
their applications to modern engineering 
This edition has been revised and brought up 
to date to include the latest developments in 
this branch of metallurgy. 


AmerIcAN Society ror Mertats, Transac- 
tions, volume XL, 1948. American Society 
for Metals, Cleveland, Ohio. Cloth, 6 X 9'/, 
in., 1164 pp., illus., diagrams, charts, tables, 
$10. Forty-two papers presented to the 
society during 1946 and 1947 are collected in 


this volume. The wide range of subject 
matter covered includes physical chemistry 
metal-cutting and forming, heat-treating, 
metallography, and the properties and chai 
teristics of various metals and alloys. Te 
nical discussions accompany the papers 
ComsusTION ENGINBERING, a_ Refere: ce 
Book on Fuel Burning and Steam Generat 
Edited by O. e¢ Lorenzi. Combus: 
Engineering Company, New York, N 
1947. Cloth 6 X 9!/, in., paged in secti 
illus., diagrams, charts, tables, $7.50. 1 
book deals with the various methods «.d 
equipment used for fuel burning, steam gence 4 
tion, and heat recovery and was prepared | 
number of fuel technologists, combus 
engineers, and specialists. Brief outlines » 
early developments, as contrasted with moc ‘9 
designs, are included in many chapters. S 
tion of equipment and performance calk 
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ms are considered as well as the operation 
ind maintenance of equipment. Numerous 
tables and diagrams complement the text. 


ELEMENTARY THERMODYNAMICS. By V. M 
Faires. Revised edition. The Macmillan 
Company, New York, N. Y., 1948. Cloth, 
6 X 91/2 in., 268 pp., illus., diagrams, charts, 
tables, $4.40. Topics of importance for short 
courses in thermodynamics are given, including 
energy equations, reversible nonflow gas 
processes, thermodynamic cycles, compression 
and expansion of air, liquids, vapors and vapor 
cycles, refrigeration, nozzle flow, and the prop- 
erties of mixtures. A large number of small 

hanges have been made in this edition, the 
most noteworthy addition being a discussion 

f the theory of the gas turbine 


ELEMENTS OF Fugt TECHNOLOGY By G. W 
Himus. Leonard Hill Limited, London, 
England, 1947. Cloth 6 X 10 in., 506 pp., 
diagrams, charts, tables, 42s. This book 
gives an outline of some of the problems in- 

lved in the correct use of fuel. Both coal 
and oil are considered as well as the secondary 
fuels derived from them. Numerous illustra- 

ms and references are included. The de- 
scriptions and illustrations of plant and appara 
tus haa been taken from British practice 


ELEVEN AND Firregen-Pirace TasBLes OF 
Besse FuNcTIONS Or THE First Kinb, To ALI 
SIGNIFICANT Orpers. By E. Cambi. Dover 
Publications, New York, N. Y., 1948. Cloth, 
5 x 103/, in., 154 pp., tables, $3.95. The 
main tables give J,(«) for x ranging from 0 to 
10.5 at intervals of 0.01, to eleven places 
Supplementary tables give Jn(x) for x ranging 
from O to 0.500 at intervals of 0.001, to 15 
places, and Taylor Series for Jn of even order 
for x = 2 to 10 inclusive. The introduction 

mtains an explanation of the tables and 
graphs which show their accuracy. 


FUNDAMENTALS OF AIRCRAFT STRUCTURES 
M. V. Barton. Prentice-Hall, Inc., New 
rk, N. Y., 1948. Cloth, 6 X 9'/, in., 298 
diagrams, charts, tables, $6. This book 
phasizes the fundamental principles upon 
h the analysis of the structure is made 
egins with the broad subject of loads, be- 
s more detailed in following the over-all 
s of applied loads, and finally narrows 
to a study of the stress conditions from 
to point of the structural material 
y illustrative examples and problems show 
application of principles to modern air- 
References are given at the ends of the 
ters 

Genius ofr [NpustTRIAL Resgarcu. By 
Killeffer. Reinhold Publishing Corpora- 
New York, N. Y., 1948. Cloth, 6 X 9'/, 
63 pp., charts, $4.50. This treatment of 
o industrial research and its methods is 
ded primarily to guide the ambitious 
g researcher to a better understanding and 
r mastery of his craft. The material is 
y from the field of industrial chemistry 
accounts of how many important modern 
/pments were achieved are quoted directly 

the original presentations. 


prauLic Macaingry. By S. R. Beitler 
J. Lindahl. Irwin-Farnham Publishing 
Chicago, Ill., 1947. Cloth 6 X 91/, in., 
p., illus., diagrams, charts, tables, $3.50. 

1 on a course in hydraulic machinery for 
class students in mechanical engineer- 
this volume describes briefly the theory 
practice of a variety of apparatus. Follow- 
a review of the fundamentals of the subject 
-hapters dealing with pipes, meters, weirs, 
ics, pumps, and turbines. Compressible 
1 flow and fluid drives are also considered. 
blems are found at the end of each chapter. 


INpusTRIAL Resgarcu, 1947. Advisory Edi- 
tor, P. Dunsheath. Todd Reference Books 
Limited, London, England, and New York, 
N. Y.; British Distributors: George G. Harrap 
& Co., Ltd., London, England, Cloth 51/2 X 
8°/4 in., 535 pp., 25s. This British Empire 
directory contains statements on the character 
and activities of government, public, and pri- 
vate organizations which have industrial re- 
search programs. Careers in industrial re- 
search are briefly described, with information 
on uMiversity requirements, grants, ctc 
Books, periodicals, and films of interest are 
given in classified groups. The volume also 
contains lists of laboratories, technical colleges, 
consultants, libraries, and a ‘‘who’s who” in 
industrial research. 


INpusTRIAL WeicHinc. By D. M. Consi- 
dine. Reinhold Publishing Corporation, New 
York, N. Y., 1948. Cloth, 6 & 91/4 in., 553 
pp., illus., diagrams, charts, tables, $10 
Written for students, engineers, designers, and 
users of scales, this book provides a compre- 
hensive study of the subject of scale design and 
engineering, and of the uses of scales in the 
process industries. The first part reviews 
basic scale mechanics, design and construction 
of modern scales, scale installation, and main- 
tenance. The uses are described in Part 2. A 
large number of illustrations and diagrams, 
and a glossary of scale terms are included. 





Library Services 


| Sire eeenign Societies Library 
books may be borrowed by mail 
by ASME members for a_ small | 
handling charge. The Library also 
prepares. bibliographies, maintains 
search and photostat services, and can 
provide microfilm copies of any item 
in its collection. Address inquiries to 
Ralph H. Phelps, Director, Engi- 
neering Societies Library, 29 West 39th 
_St., New York 18, N. Y. 


INTRODUCTION TO AERODYNAMIC ComprRESsI- 
pitity. By J. Black. Bunhill Publications, 
Ltd., London, England, 1947. Cloth, 7 X 10 
in., 115 pp., plates, illus., diagrams, charts, 
tables, 18s. Primarily intended for the stu- 
dent, this book serves as an introduction to 
problems, as yet but partially understood, of 
the fluid flow of air at high speeds. The 
author clarifies some of the many misconcep- 
tions and false premises at present current by 
both experimental and theoretical data. The 
book surveys the latest important resuits and 
should be of value to those who design stream- 
line bodies, ducts, or turbines. 





ASME BOILER CODE 


Interpretations 


HE Boiler Code Committee meets 
monthly for the purpose of consider 

ing communications relative to the 
Boiler Code. Anyone desiring informa 
tion on the application of the Code may 
communicate with the Committee Secre 
tary, ASME, 29 West 39th St., New 
York 18, N. 2 

The procedure of the Committee in 
handling the Cases is as follows: All 
inquiries must be in written form before 
they are accepted for consideration 
Copies are then sent by the Secretary of 
the Committee to all members of the 
Committee. The interpretation, in the 
form of a reply, is then prepared by the 
Committee and is passed upon at a regular 
meeting 

This interpretation is later submitted 
ro the Council of The American Society 
of Mechanical Engineers for approval 
after which it is issued to the inquirer 
and published in Mechanicat ENGINEER- 
ING 

Following is a record of the interpreta- 
tion of this Committee formulated at the 
meeting of May 24, 1948, and approved 
by the Council on June 28, 1948. 


Casze No. 1025 


Delete the following sentence in the 
footnote in this Case: 


The effect of residual nickel and copper 
is much less than that of chromium and 
molybdenum, but for weldable steels 
copper should not exceed 0.30 per 
cent 


Case No. 1069 (Reopened } 
Interpretation of Specification S$ A-217 


Inquiry: Is it permissible to use the 
new Grades WC 5 and WC 9 provided 
in ASTM Specifications A 217-47T under 
Specification SA-217 of the Code? 

Reply: It is the opinion of the Com- 
mittee that Grades WC 5 and WC 9 may 
be used under Specification SA-217 of 
the Code provided that such provisions 
for these compositions as are provided 
in ASTM A 217-47T are followed, and 
that in all cases the minimum draw 
temperature shall be not less than 100 F 
above the contemplated operating tem- 
perature. The permissible stresses for 
these grades shall be as follows: 


Temperatures, deg F 
—20to 
Grades 650 700 750 800 850 
WC5 15000 15000 15000 14000 12500 
WC9 14000 14000 14000 13500 12000 
900 950 1000 1050 1100 


WCS5 10200 8250 6250 4500... 
WC9 10300 8250 6250 4800 3700 
















































































Case No. 1070 
(Interpretation of Par. P-180d) 


Inquiry: Par. P-180¢d) requires that 
all weld reinforcements on both inside 
and outside of the plates at the longi- 
tudinal and circumferential seams shall 
be removed substantially flush with 
the surface of the plate on pressure parts 
where the design stresses exceed those 
given in Table P-7 as permitted under 
Pars. P-180(c), P-198(a), or A-125. 

Is it the intent of the Code that the 
inside backing ring be allowed to remain 
at the circumferential welded seams of 
headers designed with the increased 
stresses? Is it the intent of the Code 
that the formulas in Par. P-180 be used 
to determine the minimum thicknesses 
of circular downcomer headers? 

Reply: It is the opinion of the Com- 
mittee that the inside backing rings 
may remain at the circumferential welded 
seams of headers designed with the in- 
creased stresses, as permitted under Pars. 
P-180(c), P-195(1), P-198(a) orA- 125, 
provided such construction complies 
with the requirements of Par. P-112. 

It is the opinion of the Committee 
that the formulas in Par. P-180 may be 
used for determining the minimum thick- 
nesses of the circular downcomer headers 
provided the outside diameter of the 
headers exceeds the largest tube diameter 
indicated in Table P-2 


Case No. 1071 


(Special Ruling 


Inquiry: May alloy steel tubing be 
used for boiler and superheater tubes 
as a special grade under Specification 
SA-213, Grade T13, having the follow- 
ing chemical composition: 


Carbon, max, per cent. .0.15 
Manganese, per cent........0.30 t0 0.60 
Phosphorus, max, per cent. .0.030 
Sulphur, max, per cent..... 0.030 
Silicon, per cent....... ..1.00 to 1.40 
Chromium, per cent........2.75 to 3.25 
Molybdenum, per cent......0.45 to 0.65 


Reply: It is the opinion of the Com- 
mittee that tubes complying with the 
above specification may be used as a 
modification of Specification SA-213, 
Grade T13, with the same design stresses 
as permitted in Table P-7 for Grade T13. 


Case No. 1072 

(Special Ruling) 
Inquiry: May seamless alloy steel 
piping complying with ASTM Specifica- 
tions A 315-47T for Seamless One Per 


Cent Chromium 0.5 Per Cent Molyb- 
denum Alloy-Steel Pipe for Service at 


High Temperatures be used interchange- 
ably with material complying with 
Specification SA-280 pending approval 
of A-315 and inclusion in Tables P-5 and 
P-72 

Reply: It is the opinion of the Com- 
mittee that piping complying with 
ASTM Specifications A 315-47T will 
meet the intent of the Code under the 
requirements for the use of piping 
complying with Specification SA-21}3, 
Grade T12 


Case No. 1073 
(Special Ruling 


Inquiry: Is it permissible under the 
Code to construct a vessel, the tube 
bundle and heads of which are to be 
made of pure nickel, using the physical 
data for wrought material in Specifica- 
tion SB-160 for the cast nickel heads? 

Reply: It is the opinion of the Com- 
mittee that the use of cast nickel heads 
and tube bundles of a composition com- 
parable to that of Specification SB-160 
may be used in the construction of un- 
fired pressure vessels, provided the de- 
sign includes no welding. For services 
at temperatures between subzero and 
500 F, the maximum design stress shall 


be 9000 psi. 


Proposed Revisions and 
Addenda to Boiler 
Construction Code 


T IS the policy of the Boiler Code 
Committee to receive and consider as 
promptly as possible any desired revisions 
of the rules and its codes. Any sugges- 
tions for revisions or modifications that 
are approved by the Committee will be 
recommended for addenda to the Code, to 
be included later in the proper place. 
The following proposed revisions have 
been approved for publication as pro- 
posed addenda to the Code. They are 
published herewith with corresponding 
paragraph number to identify their loca- 
tion in the various sections of the Code 
and are submitted for criticism and ap- 
proval from anyone interested therein 
It is to be noted that a proposed revi 


Taste U-3 

Spec. no. Grade, type, 

BOLTING or name Notes 
SB-98 A, C, D-soft (3) CS) 
SB-98 A, C, D-!/, hard (3) 
SB-98 B-soft (3) 
SB-98 B-'/, hard G) 
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sion of the Code should not be considered 


final until formally adopted by the Coun 
cil of the Society and issued as pink 
colored addenda sheets. Added word 
are printed in sMALL caps; words t 
be deleted are enclosed in brackets | 
Communications should be addressed t 
the Secretary of the Boiler Code Com 
mittee, 29 West 39th St., New York 18 
N. Y., in order that they may be pre 
sented to the Committee for considera 
tion 


Par. P-101(a) Add the following: 


For the attachment of stays or braces 
by fusion welding, see Par. P-200(c 


Tasies P-7 ann U-2 Add the follow 
ing stresses for Specification SA-315 


Temperatures deg F 


—20 to 
650 F 700 750 800 850 
12000 12000 12000 11000 11200 


900 950 1000 1050 1100 1150 120 
10000 8000 §850 3850 2200 1400 900 


SPECIFICATION SA-285 _ Revise foor 


note! to read 

‘Steel plate to [under] this specification 
May BE ORDERED IN COPPER STEEL; WHEN 
SO ORDERED THE COpper content IN SUCH 
PLATE SHALL NOT EXCEED [not exceeding] 
0.35 per cent ON LADLE ANALYSIS. 

Par. H-4_ Revise to read: 

H-4. The maximum allowable work- 
ing pressure on the shell or drum of stee! 
plate steam-heating and hot-water boilers 
shall be determined [by the strength of 
the weakest course, computed from the 
thickness of the plate, the 
strength stamped thereon, which should 
be the minimum specified, the efficiency 
of the longitudinal joint, or of the liga 
ments between the tube holes in shell 
or drum (whichever is the least), the 
inside diameter of the course, and the 
factor of safety,| IN ACCORDANCE WITH 
THE FOLLOWING FORMULA. [but] In no 
case shall A BOILER BE DESIGNED FOR A 
[the] pressure [on which the factor of 
safety is based considered] less than 30 
lb GAGE. 

(The formula and definitions given in 
Par. H-4 of the Code will be retain 


tensile 


Add the following stresses covering copper-silicon bolting: 


Temperatures not exceeding deg 


Spec. Sub- 

min zero 
tensile to 150 250 300 35 
52000 3000 3000 3000 30 
70000 7600 7600 7600 76 
40000 2400 2400 2400 24 
55000 4000 4000 4000 40 
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ASME NEWS 


And Notes on Other Engineering Societies 





THE BUSINESS DISTRICT OF PORTLAND, ORI 


CoMPILED AND Epirep sy A. F. BocHENEK 


CITY OF ROSES THE ASME 


COLLEGE WHICH IS FIVE MILES FROM THE CITY 


Oregon Section to Be Host at ASME 1948 
Fall Meeting, Sept. 7-9 


Headquarters: Reed College, Portland, Ore. 


YDROELECTRIC power, forest utiliza- 

tion, and mechanical-engineering prob- 
ms of interest to the Pacific Northwest will 
ature the program of the 1948 Fall Meeting 
f The American Society of Mechanical Engi- 
cers to be held at Reed College, Portland, 
Ire., Sept. 7-9, 1948. 

['wenty-six technical papers will be read 
t 10 sessions sponsored by the following divi- 

ns and committees: Power, Hydraulic, 
’etroleum, Wood Industries, Aviation, Ma- 

ials Handling, Education, Metals Engineer- 

g, and Management. 

Accommodations have been arranged for 
embers at one of the Reed College dormi- 
Reed College is five miles from the 
nter of Portland. Members who prefer to 
tay in the city will find reservations available 


rie 
Ics 


it the Heathman and New Heathman Hotels. 
[ransportation facilities will be provided 
rom the hotels to the College and return for 


tes of ten cents each way before and after 
le sessions. 


\ feature of the meeting will be a tour to 


} 


the Timberline Lodge, situated on the slope 
f Mt. Hood at an elevation of 6000 ft. 
tour will include a dinner at the Lodge. 


The 


\. A. Groening, head, physics department, 


I 





speak on 


ASME News 


will 


ewis and Clark College, Portland, Ore., 


“*Atoms for Peace."’ 


At the Fall Banquet, to be held on Thursday, 
Sept. 9, Wilson M. Compton, president, State 
College of Washington, Pullman, Wash., will 
be the main speaker 

As part of the women's program, a trip will 
be made through the Jantzen Knitting Mills. 
Other social events are being planned by the 
women's Reception and Entertainment Com- 
muttees. 

Chairmen of the committees in charge of 
local arrangements for the meeting are: 


General chairman, B. G. Dick; Local Fi- 
nance Committee, E. E. Bartlett; Technical 
Events, A. A. Osipovich; Printing, George 
E. Joost; Hotel, E. D. Rowan; Entertain- 
ment, F. J. McCanna;_ Inspection Trips, 
Mark M. Clayton; Registration, C. G. 
Tupling; Publicity, P. D. Christerson; Re- 
ception, F. L. Davis. 


Chairmen of the women’s committees are: 
Entertainment, Mrs. Eugene Caldwell; Re- 
ception, Mrs. Bertram G. Dick. 


The Tentative Program 
TUESDAY, SEPT. 7 


8:00 a.m. 


Registration 
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1948 FALL MEETING WILL BE HELD ON THE CAMPUS OF REED 


9:30 a.m. 
Power (I)—Hydraulic (1) 


Portable Gas Turbine Power Plants, by Walter 
Giger, Mem. ASME, engineer, transporta- 
tion industries, Allis-Chalmers Manufac- 
turing Company, Milwaukee, Wis. 

Repairs of Hydro Adjustable-Blade Turbines 
by Welding, by Joel B. Justin, Philadelphia, 

a., and E. T. Davis, Twin Branch Planr, 
Indiana-Michigan Electric Company, Misha- 
waka, Ind. 


12:15 p.m. 
Luncheon 


Opening and Welcoming Ceremonies 


2:30 p.m. 


Power (II1)—Hydraulic (II) 


Symposium—Hydropower and the Northwest 

Proposed Program for the Regional Develop- 
ment of the Columbia River, by O. E. 
Walsh, district engineer, Portland Oregon 
District, Corps of Engineers, Portland, Ore. 

Hydro—The Energy Base of the Northwest, 
by Paul J. Raver, administrator, Bonneville 
Power Administration, Dept. of Interior, 
Portland, Ore. 

McNary Hydro-Electric Plant—Preliminary 
Design, by Kenneth G. Tower, senior hy- 
draulic engineer, Portland Oregon District, 
Corps of Engineers, Portland, Ore. 


Petroleum 


Construction of Katy Gas Cycling Plant, by 
W. T. Robertson, Mem. ASME, design 
engineer, and H. N. Stamper, assistant chief 



















































TIMBERLINE LODGE, YEAR-ROUND RESORT 


SITUATED ON THE SLOPES OF MT. 


HOOD AT AN 


ELEVATION OF 6000 FT. 


(At a dinner meeting at the Lodge, members will hear A. A. Groening, head, physics depart 


ment, Lewis and Clark College, Portland, Ore., 


engineer, 
pany, Houston, Texas. 


5:30 p.m. 
Dinner 


Historical Bits of Interest on Oregon Section 
Recognition of past chairmen and prominent 
members of ASME. 
7:15 p.m. 
Inspection Trip 


Reynolds Metal Aluminum Plant, Troutdale, 


Ore 


WEDNESDAY, SEPT. 8 


8:00 a.m. 
Registration 
9:30 a.m. 
Wood Industries (I) 


Historical Introduction to Tractor Logging, 


by Phil Nordling, Hyster Co., Portland, 
Ore 
Experiments With Mobile Equipment, by 


A. Zwald, chief engineer, Hyster Company, 
Portland, Ore., presented by Paul Brainard 
(Same company. ) 

Skyhook; Special Logging Equipment for Use 
in Inaccessible Places, by P. Grabinski, head 
of Skyhook department, Pointer Willamette 
Company, Portland, Ore. (Movie.) 


Aviation 


Attenuation-Phase Frequency Analysis as 
Applied to Servomechanisms for Airplane 
Control Surfaces, by James J. Rahn, research 
engineer, Boeing Airplane Company, Seattle, 
Wash. 

What Is an Optimum Anti-Icing Design, by 

Robert L. Berner and T. H. Grieger, layout 

designer, engineering department, The 

Glenn L. Martin Co., Baltimore, Md. 

(Presented by Benjamin F. Ruffner, pro- 

fessor, aeronautical engineering, Oregon 

State College, Corvallis, Ore.) (48—SA-38 


Humble Oil and Refining Com- 


**Atoms for Peace."") 


speak on 


this paper was presented at the 1948 Semi 
Annual Meeting.) 

Problems in High-Altitude Nutrition, by 
Hugh H. Darby, department of terrestrial 
magnetism, Carnegie Institute of Washing 
ton, Washington, D. C Presented by 


Title) (Re-presented from 1947 Annual 
Meeting 
Materials Handling 
Load Grab Attachment for Front Fork-Litt 


Trucks, by L. Ehmans, experimental engi 
neer, Hyster Company, Portland, Ore. 
Development of the Wagoner-mobile Fold-a 
Way Lift, by John R. Deffenbaugh, engineer 
in charge of production control, Mixer 
mobile Manufacturers, Portland, Ore 


12:15 p.m. 
Luncheon 


Subject: The Engineer's Stake in His Com- 


munity 


aa 
Phe. 


ALUMINUM REDUCTION PLANT OF THE REYNOLDS METALS COMPANY, 


MECHANICAL ENGINEERING 


Speaker: L. J. Fletcher, Mem, ASME, director 
of training and community relations, Cater- 
pillar Tractor Company, Peoria, III. 


2:30 p.m. 
Education 

The Liberal Arts College as a Training Ground 
for Engineers, by Raymond T. Ellickson, 
professor of physic s, Reed College, Portland, 
Ore 

College-Industry Relations With Particular 
Reference to Placement and Orientation of 
Mechanical Engineering Graduates, by 
Samuel H. Graf, Fellow ASME, professor 
of mechanical engineering and director, 
engineering experimental station, Oregon 
State College, Corvallis, Ore 

Paper by B. T. McMinn, Mem. ASME, pro 

mechanical engineering, University 

of Washington, Seattle, Wash. 


fessor, 


Metals Engineering 


by W. B. Kirby 
engineer, Electric Stee] Foundry Company, 


Portland, Ore 


Stainless Steel Castings, 


Symposium—Light Metals 
Research in the Field of Light Metals in the 
Industrial Research Division of Washington 
State College, by W. A. Pearl, Mem. ASME, 
director, Institute of State 
College of Washington, Pullman, Wash. 
Applications, Design, and 
Applied to the Uses of Light Metals, by 
E. B. Parker, Mem. ASME, acting director 
of industrial research, State 
Washington, Pullman, Wash 
The Magnesium Foundry, 
metallurgist, 
State College of 
Wash 
The Welding of Light Metals, by Arthur 
Hard, research engineer, industrial researcl 


Technology, 


Engineering as 


( ollege ot 


by Eugene Cramer 
industrial research division 
Washington, Pullman 


division, State College of Washington 


Pullman, Wash 
5:00 p.m. 
Inspection Trip 
Tour of Timberline Lodge, Mt. Hood 





TROUTDALE, ORE 
ONE OF THE PLANTS TO BE VISITED DURING THE 1948 FALL MEETING, SEPT. 7—9 
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6:30 p.m. 
Dinner 


Timberline Lodge 


Subject: Atoms for Peace. 


Speaker: A. A. Groening, head, physics depart- 
ment, Lewis & Clark College, Portland, Ore. 


THURSDAY, SEPT. 9 
8:00 a.m. 
Registration 
9:30 a.m. 


Management 


An Application of Control-Chart Technique 
to Business Estimating, by W. B. Rice, 
chief statistician, Plomb Tool Company, 
Los Angeles, Calif. 

The Supervisor's Place in Management, by 
L. J. Fletcher, Mem. ASME, director of 
training and community relations, Cater- 
pillar Tractor Company, Peoria, Ill 

Human Relations, by W. F. Boyle, vice- 
president and general manager, Pelton Water 
Wheel Company, San Francisco, Calif. 


Wood Industries (II) 


Historical Introduction to Wood Industries 
Manufacturing, by H. E. Cox, manager, 
Willamette Valley Office of West Coast 
Lumbermans’ Association, Eugene, Ore 

echnological Advances of Lumber Planing 
Machines, by Peter Koch, Mem. ASME, 
mechanical engineer, Stetson-Ross Company, 


Seattle, Wash. 
tegrated Forest Utilization in the Pacific 
Northwest, by O. H. Schrader, college of 
forestry, University of Washington, Seattle, 
Wash 
estigation of Energy Requirements for 
Circular Insert-Point Headsaws, by C. J 
Telford, forester, and L. H. Reinoke, tech- 
slogist, Forest Products Laboratory, Madi 
on, Wis. 
ilts of Accelerated Tests and Long-Term 
Exposure on Glue Joints in Laminated 
Beams, by T. R. Truax, technologist and 
M. L. Selbo, chemical engineer, Forest 
Products Laboratory, Madison, Wis. (47 
\-85. This paper was presented at the 
ASME 1947 Annual Meeting.) 


2:15 p.m. 
Luncheon 
eaker to be announced 
:00 p.m, 
Inspection Trip 


neville Dam. 


7:30 p.m. 


Banquet 


sstmaster: Eugene Caldwell, Mem. ASME, 
nsulting management engineer, Portland, 
( re 
ject: Engineering in an Era of Big Science 
and Big Government 
peaker: Wilson M. Compton, president, State 
College of Washington, Pullman, Wash. 


ASME News 


FRIDAY, SEPT. 10 
9:00 a.m. 
Tour to Longview, Wash. 


Inspection of sawmills, plywood plants, and 
related industries. Luncheon at Hotel 
Monticello, Longview, Wash., and dinner 
“Columbia River Salmon Bake’’ at Long- 
view, Wash. 


Mechanical Engineers 
Receive ASTM Awards 


A the award winners at the annual 
meeting of the American Society for 
Testing Materials, held recently in Detroit, 
Mich., were two junior members of the ASME. 

P. R. Toolin, research engineer in the me 
chanics department of the Westinghouse Re- 
search Laboratories, was one of three recip- 
ients of the Charles B. Dudley Medal for a 
paper presented in 1947 on ‘The High Tem- 
perature Fatigue Strength of Several Gas 
Turbine Alloys." 


New ASME Publications 
Available 


f buys new publications have been added 
to the list of engineering literature pub- 
lished by The American Society of Mechanical 
Engineers. The first is the proceedings of the 
19th National Oil and Gas Power Conference 
held at Cleveland, May, 1947, and the other 
two are revisions of engineering standards 
previously published 

The 1947 Oil and Gas Power Proceedings is 
a 96-page 8!/. X 11-in. booklet containing 11 


August News 


HE ASME 1948 Fall Meeting in Port- 

land, Ore., (705) and two conferences 
are on the calendar for September. The 
A viation Conference at Dayton, Ohio, will 
give over its second day to a tour of labora- 
tory facilities at Wright Field and to flight- 
test demonstrations of American fighting 
aircraft (716). Two technical sessions and 
a luncheon at which President Bailey will! 
speak are the contributions of the ASME 
Industrial Instruments and Regulators Divi- 
sion to the Third Instruments Conference 
at Philadelphia, Pa. (718). 

The 50th anniversary of the Diesel engine 
in America was marked by the Oil and Gas 
Power Division at its annual conference 
held at St. Louis, Mo., May, 1948 (717). 

For photographs and biographies of 
ASME 1948-1949 nominees see pages 709 to 
712. Check over proposed amendments to 
ASME Constitution and changes to the By- 
Laws and Rules (714). 

In recognition of its leadership in the field 
of petroleum mechanical] engineering, pro- 
fessional-division status was conferred by 
Council on the Petroleum Committee of 
the Process Industries Division. (717) 
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papers complete with discussion under three 
subject headings: applications; fuels; and 
bearings. The papers cover suggestions for use 
of combustion engines in locomotives, discus- 
sions of fuel injection in aircraft engines, 
smokeless operation of Diesel engines, funda- 
mentals of sleeve-bearing design, and use of 
aluminum-alloy bearings in Diesel engines. 
Price of the Proceedings is $3.50. 

Cut and Ground Thread Taps (ASA B5.4— 
1948) is a revision of the standard published 
in 1939. New sizes and styles of taps have been 
added and old styles no Jonger in demand have 
been dropped. A new !/;6-in-size tap has also 
been added to the pipe-tap dimensional tables. 
The standard gives thread dimensions and 
working tolerances for various types of taps 
and a glossary of tap terminology and defini- 
tions. Price per copy is $1.50. 

Spindle Noses for Tool Room Lathes, Engine 
Lathes, Turret Lathes, and Automatic Lathes 
(ASA B5.9—1948) is a revision of a 1936 stand- 
ard. The new standard discontinues Type C 
spindle noses and introduces two smaller sizes 
of Types A, B, and D spindle noses as well as 
one large size of Types A and B. Dimensions 
and tolerances for five sizes of Type L spindle 
noses have been added as an allowable standard 
for engine lathes. The standard gives dimen- 
sions for spindle noses, backs of mating chucks, 
and spindle fixtures as well as approved dimen- 
sions of gages for checking spindle noses. 

While the standard was originally developed 
for various types of lathes, it can be used where- 
ever chucks or fixtures have to be mounted accu- 
rately and rigidly on revolving spindles. 
Price per copy is 85 cents. 

These publications may be ordered from 
ASME Publications Sales-Department, 29 West 
39th Street, New York 18, N. Y. 


High Lights 


A gift honoring James Alward Seymour 
has been established as the Seymour Me- 
morial Fund, which will be administered 
by the ‘Old Guard"’ for the benefit of stu- 
dent and junior members (708). 

Distinguished members of the ASME and 
the Armed Forces were present at a brief 
ceremony at which George C. Marshall 
Secretary of State, was presented a certifi- 
cate of honorary membership in the Society 
(719). 

C. J. Freund, Mem. ASME, is the new 
president of the American Society for En- 
gineering Education (719). 

A Spanish edition of Section I of the 
ASME Boiler Construction Code is now 
available as an instrument of safety for use 
in Latin-American countries. (708) Hon- 
orary membership on the Boiler Code Com- 
mittee was conferred on two veterans of the 
Committee. (708) 

Recognition by the press of the prestige | 
of the Society is reflected in the record 
count of clippings from newspapers and 
periodicals covering the ASME 1947 An- 
nual Meeting. (719) 
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Seymour Memorial Fund to Be Administered 





by “Old Guard” 


TUDENT and junior members of The 

American Society of Mechanical Engi- 
neers will be the principal beneficiaries of a 
gift of $5000 recently presented to the ASME 
for the establishment of the Seymour Memorial 
Fund. 

The gift was made by Marian S. Seymour, 
wife of the late James Alward Seymour, as a 
memorial to her husband, designer and engine 
builder, who during his long membership in 
the Society took special interest in the wel- 
fare of its younger members. 

According to the deed of gift, the fund 
‘is to be administered by the Dues-Exempt 
Committee of the ‘Old Guard’ for the benefit 
of the members of the Society with special 
emphasis on junior and student members." 

Mr. Seymour was an honorary member when 
he died in 1943. His company, the McIntosh 
& Seymour Engine Corporation of Auburn, 
N. Y., had a world-wide reputation as builders 
of some of the largest and finest reciprocating 
steam engines used in central-station service 
The three units representing the high-water 
mark in efficiency of this type were installed 
in the Redondo plant of the Pacific Light and 
Power Company near Los Angeles, Calif. 
They were 5000-kw cross-compound horizon- 
tal-vertical type with cylinders 34 in. and 70 
in. diameter X 56 in. stroke, direct-connected 
to the generator with speed of 100 rpm, steam 
pressure 175 psi, superheat 100 F. Two years 
after completion, this type of engine was 
doomed by the advent of the steam turbine 
with its increased economy and greatly reduced 
size. 

With the collapse of the large reciprocating- 
engine business, Mr. Seymour turned his at- 
tention to building Diesel engines. In 1915 
he was awarded a gold medal at the Panama- 
Pacific Exposition for design of regulating 
devices for Diesel engines. During the first 
World War he aided the government in the 
development of Diesel engines for submarines. 


Metropolitan Section 
Fall Review Courses 


| HE Metropolitan Sections of the 

ASME and the AIEE announce 

the fall program of Review Courses 
designed to prepare engineers for | 

| New York and New Jersey profes- 

sional engineer's license examina- 

tions. 

The following courses will be given: 

| Engineering Economics and Practice, 

Structural Planning and Design, Effec- 

tive Speaking, Mechanical Engineer- 

ing, Electrical Engineering and Appli- 

cations, and Basic Engineering Sciences. 
Courses commence Sept. 8, 1948. 
For folder write to The American | 
Society of Mechanical Engineers, 29 | 
West 39th Street, New York 18, N. Y. | 





JAMES ALWARD SEYMOUR IN WHOSE HONOR 
THE SEYMOUR MEMORIAL 
ESTABLISHED 
(The Fund, a gift of $5000, is to be adminis- 


tered by the Old Guard for aid of junior and 
student members.) 


FUND HAS BEEN 


Mr. Seymour was a man of great personal 
charm with a seemingly limitless capacity 
for friendships. He joined the Society in 
1892 and was elected an honorary member in 
1940. His interest in young men made him 
one of the enthusiastic members of the Old 
Guard, a group of 400 dues-exempt members 
who elect to continue voluntary payment of 
dues to a fund set aside for the aid of young 
engineers. It is appropriate, therefore, that 
a committee of the Old Guard, most of whom 
are friends of his, should be called upon to 
administer a fund established in his honor 

Because of this fund, student members are 
aided in participating in Society activities 
while still at the universities. The Old Guard 
pays traveling expenses of student prize 
winners to the Annual Meeting so that they 
can receive the prizes in person and attend the 
banquet as guests. The Student Luncheon, 
a regular feature of the Annual Meeting, also 
is made possible by its initiative and contribu- 
tions. 


Boiler Code Committee 
Appoints Honorary 
Members 


N the presence of 68 members and guests of 

the Boiler Code Committee who were 
gathered at Echo Lake Country Club, West- 
field, N. J., June 24, 1948, for their annual 
social event, President Bailey conferred on 
C. W. Obert, member ASME, and James 
Partington, member ASME, certificates of 
honorary membership in the Committee, in 
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recognition of their long and faithful services 
to the cause of boiler safety. 

Active in the Boiler Code Committee since 
its inception, Mr. Obert served as secretary 
when the Committee was originally appointed 
in 1911. In this capacity, he handled the 
editorial work in connection with the prepa- 
ration of the first edition of the Code. 
When, in 1927, he became associated with the 
Union Carbide and Carbon Research Labora- 
tories, he retired from the secretaryship which 
he had held for fifteen years. Arrangements 
were made through his company, however, 
which made it possible for him to devote 
part of his time to the work of the Boiler 
Code Committee, acting as its honorary secre- 
tary. He was also appointed to membership 
in the Committee in 1927, retaining that 
position until he was made an honorary mem- 
ber in January, 1948 

In addition to these activities, Mr. Obert 
membe: of the Subcommittee on Co- 
and chairman of the American 
Welding Society's Conference Committee on 
Welding and of the ASME Special Committee 
He has been 
an active member of the Executive Committee 
of the Boiler Code Committee for many years 

Mr. Partington was appointed a member of 
the Boiler Code Committee in 1924, and has 
served as member and chairman of the Sub 
and Boilers of Loco 


is a 
ordination 


on Low-Temperature Vessels 


committees on Weldir 
motives 1925. He was appointed to 
the Executive Committee in 1925, 
until he resigned his membership in the main 
Committee in 1947. Mr. Partington has been 
a valuable member of several other committees 
dealing with miniature boilers, materials, 
and rules for inspection. 


since 
serving 


Spanish Edition of the 
ASME Power Boiler 
Code 


Pps ree the efforts and co-operation of 
the American Boiler and Affiliated Indus 
tries, the Society has tust published a Spanis! 
translation of the ASME Power Boiler Code 

Section I of the ASME Boiler Constructio 

Code). Through Capt. J. N. Parrott, th 

assistance of the Inter-American Safety 
Council was also made available in connectior 
with the editorial work of this special editio 
of the Code and its distribution to the ir 

terested parties. 

The main objective at which the Societ 
aims in preparing this translation is to intere 
the industries in 20 Latin-American republic 
to work with their governments in order t 
secure laws which require proper construct: 
and regular inspection of their boilers. It 
also hoped that the translation will aid indu 
trialists in South American countries in tl 
proper care and inspection of boilers. Thr: 
serious boiler explosions in Latin Ameri 
have been reported recently, in which adul: 
and children lost their lives due to a lack 
safety guidance. 

Copies of the Spanish edition of the ASM! 
Power Boiler Code are available from t! 
ASME, 29 West 39th St., New York |! 
N. Y., at $5 each. 
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James Mulherrin Todd 


Nominated for President 
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ASME 


OFFICERS 


Nominated 


for 
1948-1949 


URING the Meeting of The Ameri- 

can Society of Mechanical Engineers 
in Milwaukee, Wis., May 30-June 5, 
1948, James M. Todd, consulting engi- 
neer, 217 North Peters St., New Orleans, 
La., was nominated by the National 
Nominating Committee for the office of 
President of the Society for the year 1948 
1949. 


Regional Vice-Presidents named by the 
Committee to serve two-year terms on the 
Council of the ASME were A. R. Mum- 
ford, New York, N. Y. (renomination). 
Arthur Roberts, Jr., Lynchburg, Va.;’ 
Forrest Nagler, Milwaukee, Wis.; and 
Carl J. Eckhardt, Austin, Texas. 


Directors at Large named by the Com- 
mittee to serve a four-year term on the 
Council were J. A. Keeth, Kansas City, 
Mo., and Ralph A. Sherman, Columbus, 
Ohio. 


Members of the Committee making the 
nominations were: L. C. Smith, Hart- 
ford, Conn., representing Region I; R. W. 
Flynn, New York, N. Y., representing 
Region II; F. S. Erdman, Ithaca, N. Y., 
representing Region III; Paul R. Yopp, 
Atlanta, Ga., representing Region IV; 
H. S. Colby, Cleveland, Ohio, represent- 
ing Region V; H. L. Solberg, secretary 
Lafayette, Ind., representing Region VI. 
D. A. Elkins, Salt Lake City, Utah, repre- 
senting Region VII; and Orval L. Lewis, 
Tulsa, Okla., representing Region VIII. 


Election of ASME officers for 1948- 
1949 will be held by letter ballot of the 
entire membership, closing September 
28, 1948. 


Biographical sketches of the nominees 
follow on the succeeding pages. 


































Nominated for President 
James Mulherrin Todd 


AMES MULHERRIN TODD, has 
been nominated to serve for one year as 
President of the ASME, was born in St. Mary 
Parish, La., May 25, 1896. Upon graduating 
from the College of Engineering at Tulane 
University in 1918, he enlisted for service in 
World War I, and was sent abroad to England 
and France as an officer in the Engineer Corps. 
In 1919 his first civilian employment was 
with Penick and Ford as chief engineer of their 
Marrero, La., plant. This was followed by 
service as assistant engineer in consulting prac- 
tice until 1923 when he joined the engineering 
staff of A. M. Lockett and Company. In 1928 
he began private practice as a consulting me- 
chanical and electrical engineer. In 1930 Mr. 
Todd was given the graduate degree in me- 
chanical engineering by Tulane University. 
He is a member of Beta Louisiana Chapter of 
Tau Beta Pi. 

Mr. Todd served on the board of the Louisi- 
ana Engineering Society for six years, and as 
president af that society for the year 1930. He 
has also been a member of the membership 
committee and public-relations committee of 


who 


that society for the past eighteen years. 

In 1922 Mr. Todd joined the ASME as a 
junior member, and in 1929 was elected a full 
member. He was manager of the Society from 
1933 to 1936, vice-president from 1936 to 1938, 
and was elected to the grade of Fellow in 1944. 
He served as chairman of the New Orleans 
Section for three years; as a member of the 
Local Sections Committee, and as chairman of 
that Committee for two years. He has been 
a member of the Society's Registration Com- 
mittee, Committee on Economic Status of the 
Engineer, chairman of the Membership Com- 
mittee in Region VIII for the past two years, 
and a member of the Board on Honors, serving 
as chairman of that Board for the current year. 
He organized student branches of the Society 
at Tulane and Louisiana State Universities, and 
visited on behalf of the Society, many of the 
student branches in Group IV and Region VIII. 
He organized the New Orleans Section of the 
AIEE, serving as its first chairman, and is still 
active in AIEE affairs in the New Orleans area. 

During World War II Mr. Todd handled the 
mechanical] and electrical problems in connec- 


tion with airfields, shipyards, and other impor 
tant deferige, work for the Army, Navy, an 
vaMaritime Commission. He organized an 
served as first president of The Officers Tow: 
House in New Orleans—a facility for the Com 
missioned Personnel of the Armed Forces. 

As vice-president and member of the board o! 
The Jefferson Lake Sulphur Company, i: 
charge of engineering, Mr. Todd has had min 
ing assignments in Mexico, and Central an 
South America, and is recognized as one ot 
the leaders in the mining and productior 
of crude sulphur. 

He is licensed to practice mechanical and 
electrical engineering in the states cf Alabama 
Mississippi, and Texas, and has had a part it 
the effort to bring professional registratio: 
for mechanical and electrical engineers ¢t 
Louisiana. Mr. Todd maintains an engineer 
ing office specializing in air-conditioning, 
power plants, the equipment of large building 
and industrial plants, and has been responsib 
for the design and installation of many of the 
important installations in the New Orlear 
and Houston areas. He is at present a member: 
of the Board of Standards and Appeals—th 
administrative agency for the building code of 
the city of New Orleans. 

Mr. Todd is an Episcopalian, and a membe: 
of prominent clubs in his city. 


Nominated for Regional Vice-Presidents 





A. R. MUMFORD 


ARTHUR ROBERTS, JR 


To Serve Two-Year Term 





Albert Russell Mumford 


LBERT RUSSELL MUMFORD, who has 
been renominated from Region II to serve 

for two years as Regional Vice-President of The 
American Society of Mechanical Engineers, 
was born in Boston, Mass., July 13, 1895. He 
was graduated from the Massachusetts Insti- 
tute of Technology in 1918 with the degree of 
BS in electrochemical engineering. In April, 
1918, he enlisted in the U. S. Naval Reserve 
Forces and was assigned to work in the Con- 
struction Division at the Charleston Navy 
Yard. After the Armistice he became a junior 
marine engineer with the U. S. Shipping Board, 


and Jater was licensed as 2nd assistant engineer. 
While with the Shipping Board he had charge 
of a group of petty officers sent to Erie, Pa., to 
co-operate with the U. S. Bureau of Mines on 
the testing of the Emergency Fleet Corpora- 
tion's water-tube boiler. 

In March, 1919, Mr. Mumford became assist- 
ant fuel engineer of the U. S. Bureau of Mines 
at Pittsburgh, Pa., under Henry Kreisinger, 
and remained there until May, 1923. During 
this period extensive investigations of the use 
of fue} in marine water-tube and fire-tube boil- 
ers were carried on. In May, 1923, Mr. Mum- 


FORREST NAGLER 





ECKHARDT 


CARL J 


ford became research and design engineer 
the New York Steam Corporation and 
mained until October, 1938. During 
period studies of combustion of anthracite 
chain-grate stokers were made. The kK 
Bay Station of the New York Steam Corpo -a- 
tion was designed and built during this per 
In October, 1938, he became associate dire 
of research for the Consolidated Edison (¢ 
pany of New York and was with that comp.) 
until February, 1942. During this period 
search was continued on the problems of st 
utility, and new projects on heat absorpti: 
furnaces undertaken. In February, 1942, h 
came development engineer for Combu 
Engineering Company, Inc., New York, N. ! 
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Mr. Mumford became a junior member of 
the ASME in 1919 and passed successively 
through the grades of associate member and 
member to life member in 1942. He has served 
yn the Program and Executive Committees 
if the Metropolitan Section of which he was 
chairman in 1940-1941. He was chairman of 
the Executive Committees of the Fuels Divi- 
sion and Library Board, and served as secre- 
tary of the National Nominating Com- 
mittee. 

He was speaker at the Group Delegates Con- 
ference in 1941, chairman of the Special Re- 
search Committee on Furnace Performance 
Factors since 1941, and was a member of the 
Committee on Sections, 1942 to 1947. He 

as been a member and chairman of several! 
technical and administrative committees of the 
Narional District Heating Association, elected 
director, May, 1948, and chairman of the Tech 
uical Advisory Committee on Corrosion, of the 
American Society of Heating and Ventilating 
Engineers. He was a member of Committee 
D-5 of the American Society for Testing Ma 
terials. 

He is a Fellow of the American Asso 
iation for the Advancement of Science. Mr 
Mumford served as vice-president of the Board 
ff Education in Bogota, N. J 

He has contributed many papers and discus- 

ns to the technical literature through the 
Bureau of Mines, the ASME, the NDHA, 
the ASHVE, and through the technical press 


Arthur Roberts, Jr. 


RTHUR ROBERTS, JR., who has been 
A nominated from Region IV to serve for 
vo years as Regional Vice-President of The 
\merican Society of Mechanical Engineers, 

as born at Radford, Va., Sept. 3, 1902. He 
ttended the Radford High School, and was 
aduated from Virginia Polytechnic Institute 

1924, with a degree of BS in mechanical engi 

ring, and an ME degree from the same insti- 

n in 1925. 

\fter spending two years in the industrial 

he was employed by the Lynchburg 

ndry Company, Lynchburg, Va., in 1927 

erved at both the company’s plants in 

hburg and Radford, Va., in the capacities 
timator, master mechanic, head of the 
tudy department, assistant plant man- 
chief estimator, and on March 1, 1936, 
as appointed chief engineer in the engi- 
ng department, which position he still 


Roberts is the author of articles pub- 
1 in Southern Power and Industry, and 
iry, He is a past-president of the 
hburg Kiwanis Club, a member of the 
mber of Commerce, Lynchburg, Va., a 
ard of the Court Street Methodist Church, 

resident of the Friendship Bible Class of 

hurch. 

936 Mr. Roberts became a junior member 
1¢ ASME, and in 1940 was elected to full 
bership. He was elected chairman of the 

ginia Section in 1945, after serving that 

in various capacicies. He has been a 
gate to the Regional Administrative Com- 

tree meeting, the Group Delegates Confer- 
ce, has served as secretary to the Regional 
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Vice-President, and in 1947 was chairman of 
the National Agenda Committee. 


Forrest Nagler 


ORREST NAGLER, who has been nomi- 

nated from Region VI to serve for two 
years as Regional Vice-President of The 
American Society of Mechanical Engineers, 
was born in Freeport, Mich., in 1885. He re- 
ceived his BS in mechanical engineering from 
the University of Michigan, specializing in 
hydraulic and marine engineering. In 1906 he 
joined the Allis-Chalmers Manufacturing 
Company where he was employed as a gradu 
ate student in the foundry and machine 
shop 

From chat time unti! 1930 he remained with 
that company, principally on hydraulic power 
work. In 1930 he went with the A. O. Smith 
Corporation, Milwaukee, Wis. in engineering 
and research fields. From 1933 to 1941 Mr 
Nagler was chief engineer with the Canadian 
Allis-Chalmers, Limited, Toronto, Ontario, 
Can. In 1942 he returned to the United States 
as chief mechanical engineer with the Allis- 
Chalmers Manufacturing Company, Milwau- 
kee, Wis., in which capacity he serves at the 
present time. 

During the recent war Mr. Nagler’s principal 
assignment was in connection with the produc- 
tion of the heavy machinery used for producing 
the atomic-bomb material. This work was 
concluded with a trip to witness the second 
or underwater burst at Bikini. 

He is the inventor of the Nagler type of axial- 
flow high-speed hydraulic-turbine runner and 
a contributor to the technica] press and engi- 
neering journals. He served three years in the 
First Wisconsin Cavalry, has specialized in 
rifle shooting, and is the author of technical 
books on archery and its application to big- 
game hunting. 

Mr. Nagler became a member of the ASME 
in 1918. He was a member of the Hydraulic 
Division, Executive Committee 1937-1938, 
and chairman of that committee 1939-1940. 
He was also a sponsor of the Committee on 
Hydraulic Prime Movers. In 1921 Mr. Nagler 
was awarded a life membership for distin- 
guished service, for the best paper presented 
before the Society, entitled ‘“A New Type of 
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Hydraulic-Turbine Runner,’’ which was pub- 
lished in ASME Transactions, vol. 41, 1919. 
He is also a member of ASCE, and the Tri- 
angle and Pi Tau Sigma fraternities. 


Carl John Eckhardt 


ARL JOHN ECKHARDT, who has been 
C nominated from Region VIII to serve for 
two years as Regional Vice-President of The 
American Society of Mechanical Engineers, 
was born in Yorktown, Texas, Oct. 28, 1902. 
He was educated at Brackenridge High School, 
San Antonio, Texas, and at The University of 
Texas, Austin, Texas, from which he received 
the degree BS ME in June, 1925. 

In 1925-1926 he served the Westinghouse 
Electric and Manufacturing Company in 
its South Philadelphia plant, as a graduate 
student. In 1926 he became a member of the 
teaching staff of The University of Texas as 
instructor of mechanical engineering and from 
that university he received his master’s degree 
in mechanical engineering in 1930. From 1929 
to 1936 he was adjunct professor of mechanical 
engineering at his alma mater, as well as super- 
intendent of power plants for the university. 
From 1936 to the present time he has been pro- 
fessor of mechanical engineering and super- 
intendent of utilities at the university. In the 
latter capacity Professor Eckhardt has de- 
signed, conducted the negotiations for, super- 
vised the installation of, operated and main- 
tained the utilities of The University of Texas. 

Since 1934 Professor Eckhardt has contrib- 
uted articles to many technical magazines, 
among them, Combustion, Southern Power Journal, 
Heating and Ventilating, and Southern Power and 
Industry. 

In 1929 he joined the ASME as a junior 
member, and became a member in 1937. He 
was honorary chairman of the ASME student 
branch of The University of Texas in 1939, and 
chairman of the South Texas Section in 1946 
He was a delegate to the Regional Delegates 
Conference in 1946, and Speaker of that Con- 
ference in 1947. Professor Eckhardt is also a 
member of Sigma Xi, Tau Beta Pi, and Pi Tau 
Sigma. He is at the present time chairman of 
the Committee on Student Selection and Guid- 
ance of the Engineers’ Council for Professional 
Development. 


Nominated for Directors at Large 
To Serve Four-Year Terms 


J. A. Keeth 


A. KEETH, who has been nominated for 
J: the Office of Director at Large of The 
American Society of Mechanical Engineers, to 
serve a four-year term, was born in Colorado 
Springs, Colo., March 23, 1897, and attended 
grade school and high school in that city. He 
attended Carnegie Institute of Technology, and 
Armour Institute of Technology, receiving a 
BS degree in mechanical engineering from the 
latter in 1919, after a brief interruption caused 
by service in the Army in World War I. On 
completion of his college course, he was em- 


ployed in the production department of the 
Kansas City Power and Light Company 
in Kansas City, Mo., and has remained in the 
employ of that company. He has served suc- 
cessively as draftsman, construction inspector, 
design engineer, assistant to the superintendent 
of production, and since 1938 has been man- 
ager of power production. During that period 
of service, he has been intimately connected 
with the development of a power system that 
originally owned and operated one generating 
station of 17,000 kw capacity in 1919 to one 
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J. A. KEETH 


that now operates over 300,000 kw of plant 
capacity and is a part of an integrated system 
of nearly 600,000 kw. He participated in the 
design and construction of the plant facilities 
of the Panhandle Power and Light Company, 
a utility organized ‘>r the primary purpose of 
serving the new oil i. tustry in the Panhandle 
of Texas. During its period of operation under 
the management of the Kansas City Power and 
Light Company, three generating stations were 
constructed with a total capacity of about 
45,000 kw. During his 29 years with the 
Kansas City utility, he has participated in the 
pioneering of many power-plant features that 
have today become commonplace. These in- 
cluded the first central-station use of ‘air pre- 
heaters, one of the three first users of the 1250- 
psi reheat topping cycle, use of pulverized 
petroleum coke, combination use of natural 
gas and chain-grate coal firing. 

Mr. Keeth became a junior member of the 
ASME in 1919, an associate member in 1925, 
and a member in 1931. He was made a Fellow 
of the Society in 1947. He is a charter member 
of the Kansas City Section, having served as 
secretary of that Section in 1926 and 1927, vice- 
chairman in 1931, and chairman in 1932. He 
became a member of the Committee on Sections 
in 1940 and served until that committee was 
disbanded in 1946. He also served six years 
on the Power Division Executive Committee, 
and is now completing two years of service as 
chairman of the Group VIII Regional Execu- 
tive Committee. 

Among the other technical societies of which 
Mr. Keeth is a member are Tau Beta Pi, The 
Engineers’ Club of Kansas City, the Missouri 
and National Society of Professional Engi- 
neers, the Electric Association of Kansas 
City and the Prime Movers Committee of the 
Edison Electric Institute in which organiza- 
tion he has served both as secretary and chair- 
man. He has served on special city commit- 
tees dealing with smoke ordinances and oper- 
ating engineer licenses. 

Mr. Keeth has been the author of a number 
of technical articles which have appeared in 
various American publications and one foreign 
publication. 


Ralph A. Sherman 


ALPH A. SHERMAN, who has been 
nominated for the office of Director at 
Large of The American Society of Mechanical 
Engineers to serve a four-year term, is a native 








RALPH A. SHERMAN 


of Iowa. He received his BA degree from the 
University of lowa in 1920. Prior to gradua- 
tion, he spent a year and a half with the Bureau 
of Mines in Washington, D.C., and Pittsburgh, 
Pa., and another year and a half in the Army 
Signal Corps during World War I. Following 
graduation, hereturned tothe Fuels Utilization 
Section of the Bureau of Mines at the Pitts- 
burgh Station. Here he was engaged in re- 
search on the applicaticn of fuels to marine 
boilers, blast furnaces, and domestic heating 
appliances, and conducted an extensive survey 
on the relation of fuels to the failure of refrac- 
tories in boiler furnaces. 

Mr. Sherman is known in the engineering 
profession as one of the country's leading 
authorities on fuels technology, having been 
identified with the field for nearly thirty years. 
At Battelle Institute, Columbus, Ohio, with 
which he has been associated since 1930, he is 
the assistant director responsible for the Insti- 
tute’s research in fuels technology and produc- 
tion engineering. 

Although long recognized for his engineer- 
ing accomplishments, Mr. Sherman's academic 
major was chemistry and his degree from the 
University of Iowa is in that subject. Engi- 
neers, generally, look upon him as an engineer, 
while chemists continue to claim him as a 
chemist. Last year the Chicago Section of the 
American Chemical Society dubbed him one of 
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the ten ablest chemists working in the Unéeed 
States in the field of gas and fuel chemistry, 
following a poH of readers of its publication 
‘The Chemical Bulletin."’ 

Mr. Sherman's accomplishments in fuels 
technology at Battelle are known to almost 
anyone who has scanned the editorial pages of 
engineering publications. He is the author 
or co-author of about a hundred papers and 
articles in the field of fuels technology and 
utilization. 

He organized and put into effect the program 
of research on the utilization of coal that ha: 
made Battelle the focal point of research it 
coal technology. 

During the war years Mr. Sherman served 
as a member of the National Fuel Efficiency 
Council. In 1946-1947 he headed the Mayor's 
Advisory Board on Smoke Abatement in 
Columbus, Ohio. 

He became an associate member of the So 
ciety in 1924,and was elected a member in 1930 
He has a long record of service with the Society 
as member of the ASME Model Smoke Law 
Committee, and the Research Committee on Fur- 
nace Performance Factors, of the Power Test 
Code Committee, and chairman of the Power 
Test Code Committee No. 3 on Fuels. He 
was chairman of the Fuels Division Executive 
Committee in 1934 and 1935, and still serves a 
an associate. He was for ten years, 1930-194( 
a member of the Special Research Committec 
on Boiler Furnace Refractories, and was get 
eral chairman of the Joint Fuels Meeting of 
ASME-AIME, held in Columbus in 1939 
He was elected to receive the Percy Nicholls 
Award for 1948. 

His other affiliations include the America 
Institute of Mining and Metallurgical Engi 
neers, the American Society for Testing Ma 
terials, the American Society of Heating and 
Ventilating Engineers, the American Ga 
Association, the Society of Naval Engineers, 
the Railway Fuel and Traveling Engineers 
Association, the American Coke and Coal 
Chemicals Institute, the Institute of Fuci, and 
Sigma Xi, honorary scientific society. He is 
active in a number of committees of these 
societies, serving as chairman of several 


Actions of the ASME Council 


At Meetings Held at Milwaukee, May 30 and 31 


HE Council of The American Society of 
5 tere Engineers met in two sessions 
during the 1948 Semi-Annual Meeting at the 
Schroeder Hotel, Milwaukee, Wis., May 30 
and 31, 1948. 

Present at one or both of these sessions were: 
E. G. Bailey, president; A. D. Bailey, E. W. 
O'Brien, D. Robert Yarnall, A. A. Potter, 
past-presidents; J. Calvin Brown, P. B. Eaton, 
F. M. Gunby, Linn Helander, T. S. McEwan, 
A. R. Mumford, T. E. Purcell, E. E. Williams, 
vice-presidents; J. B. Armitage, W. A. Carter, 
E. J. Kates, and W. M. Sheehan, directors at 
large; F. W. Miller and H. H. Snelling (Con- 
stitution and By-Laws); R. L. Goetzenberger, 
(Board of Education and Professional! Status); 
C. B. Peck (Board on Technology); R. W. 
Flynn and L. G. Haller (Nominating); P. T. 





Onderdonk (Organization of Engineering 
Profession); Sebastian Judd, G. V. Mi 
berger, T. A. Wetzel, F. W. Wiethofer, and 
H. L. Heywood (Junior observers); M 
Abrahm, E. W. Allardt, W. L. Betts, E 
Birkicht, C. A. Davis, R. E. Gallatin, H 
Gauss, Charles Haggerty, Harold A. Johns 

J. A. Keene, D. E. Kehoe, S. J. Macken: 
K. J. Mosher, C. H. Shumaker, and E. 
Walton (Regional delegates); J. G. Eva 
Horace A. Johnson, Rudolph Michels, Art! 
Roberts, Jr. (Guests); C. E. Davies, secreta 
and R. A. O'Brien, O. B. Schier, and A 
Bochenck, staff. 


1948-1949 Budget 


Following a review, a statement of polic 
an estimate of income, and a budget of 
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pendicures for 1948-1949 were approved. 
These were published on pages 647 and 648 
of the July issue of MecHaNnicaL ENGINEERING 


1949 Semi-Annual Meeting 


Upon recommendation of the Executive 
Committee, San Francisco, Calif., was ap- 
proved as the location of the 1949 Semi- 
Annual Meeting. 


Board on Membership 


Following a discussion of the delegation of 
the Council's authority to the Board on Mem- 
bership to act on election and transfer of 
members, it was agreed that a change in the 
Constitution would be required to permit this 
delegation of authority to the Board and that 
the Council should retain its function of elect 
ing and transferring members 


Amendments to Constitution 


Afrer a reading of the following amend- 
ments to the Constitution, it was voted to 
submit them to the Business Meeting for ap- 
proval: Articles C3, Section 1 (Membership) 
C7 Section § (Election of Officers and Direc- 
tors ); Cll Section 2 and Cl15, 
Section 1 (Professional Practice The amend- 
ments which are published on page 714 of this 

i¢, will be submitted in a letter ballot to 
the vote of the membership 


Sections 


Amendments to By-Laws 


After a second reading of the following 
amendments to the By-Laws, it was voted to 
idopt the amendments as read: Articles B3, 
paragraphs 2-4 (Membership); B4, paragraphs 

8 (Qualifications for Admission); B6A, 
19 (Boards and Committees); 
Professional Practice 


paragraph 
1 B15, paragraph 1 
The following proposed amendments of 
By-Laws received first reading: Articles 
‘6A, paragraphs 2, 12, and 15 (Boards and 
B9, paragraphs, 1, 2, and 
B13, Paragraph 


mmittees ); 
Meetings of the Society 
Publications and Papers and B16, Para- 
hs 3-6 (Amendments These amend- 
are published on pages 714 of this issue 


Amendments to Rules 


\mendments to the following Rules were 
ved: Articles R3, rule 2 (Membership); 
rules 1, 3, 4, 9, and 11 (Professional 
ions and Groups); R14, rules 2-4 
is); and R15, rules 1 and 2 (Professional 

tice). See page 714 for a full account of 
ameodments 


Regional Delegates Conference 


llowing a report by S. T. Mackenzie, 
ker, 1948 Regional Delegates Conference, 
he discussions and recommendations of 
Conference, it was voted to refer the rec- 
nendations to the ASME Committees 
rned and to await their reports before 
g further action. 
he Secretary was directed to send to all 
mal delegates an expression of apprecia- 
»n behalf of members for services rendered 
e Society. 


‘ganization of Engineering Profession 


‘ollowing a long discussion of the organiza- 
of the engineering profession during 
hich it was agreed that a need exists for 
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a national over-all engineering organization 
and that the Engineers Joint Council, though 
weak in some respects was a useful agency, 
the following resolutions submitted by the 
Regional Delegates Conference were accepted 


(1) That the Regional Delegates Confer- 
ence recommends that the Council propose to 
continue efforts toward the organization of a 
national engineering council to co-ordinate 
the activities of the societies at the local, 
state, and national levels to speak for engi- 
neers, and the profession in matters of broad 
significance. 

(2) That this Body (Regional Delegates 
Conference) suggest to Council that before 
any effort is made toward the active formation 
of an over-all national society the aims and 
purposes of such a society be clearly defined, 
the desires of the individual members of the 
present societies be consulted, and the basis 
upon which such an over-all society can be 
effectively sold to the membership of the 
present societies be determined. If such an 
organization is formed, among its fundamental 
aims should be the improvement of the political 
and economic status of the engineering pro- 
fession 


Actions of the ASME 
Executive Committee 
Figen wrenrse of the Executive Committee 


of the Council was held in the Schroeder 
Hotel, Milwaukee, Wis., May 30, 1948 
There were present: E. G. Bailey, president; 
F. M. Gunby, T. E. Purcell, of the Executive 
Committee; J. B. Armitage, P. B. Eaton, Linn 
Helander, E. J. Kates, T. S. McEwan, A. R 
Mumford, E. W. O'Brien, W. M. Sheehan, D. 
Robert Yarnall, of the Council; S. R. Beitler, 
guest; and C. E. Davies, secretary 


Glossary Committee 


Upon recommendation of the Nuclear 
Energy Application Committee and the Or- 
ganization Committee, establishment of a 
Joint Review Board for a Glossary of Nuclear- 
Energy Terms was approved. 


Publication for Foreign Members 


Following a report of comments on the new 
publications plan from members residing in 
England and South Africa, the secretary was 
instructed to prepare an appraisal of the values 
given by the Society to over-seas members, 
for consideration at a future meeting. 


Applied Mechanics Reviews 


It was reported that three issues of Applied 
Mechanics Reviews have appeared. Present 
subscribers number 1790. The first period 
ending in 1948 will show a favorable balance, 
because of financial support of outside agen- 
cies, but additional support is needed for 1949. 


1949 Spring Meeting 
Upon recommendations of the Meetings 
Committee and the Board on Technology, the 
1949 Spring Meecing to be held in New Lon- 
don, Conn., April 25-27, 1949, was approved. 
Petroleum Division 


Approval by the Board on Technology of 
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the reorganization of the Petroleum Com- 
mittee of the Process Industries Division as 
the Petroleum Division was noted. For a 
story of this reorganization, see page 717 of 
this issue. 


Co-Ordination of National Meetings 


Because attendance at ASME meetings often 
suffers as a result of conflicting meetings of 
other national engineering societies, it was 
voted to request the Engineers Joint Council 
to establish some form of clearing house for 
national engineering-society meeting and con- 
ference dates. 


Certificates of Award 


Certificates of Award were approved for the 
following: L. W. Wallace, for five-years serv- 
ice on the Medals Committee and six-years 
service on the Board of Honors; James A. 
Gish and Roy H. Porter, Anthracite Lehigh 
Valley Section; Albert B. Eckerstrom, C. E 
Harrington, and Paul E. Mohn, Buffalo 
Section; Charles A. Davis, Central Illinois 
Section; Sidney T. Mackenzie and Merwyn C 
Randall, Philadelphia Section; Arthur M. G 
Moody, Joseph P. Clark, and Hans Gartmann, 
Trenton Sub-Section. 


National Management Council 


Letter-ballot approval of the proposed in- 
corporation of the National Management 
Council was confirmed. A loan from the 
Society's Development Fund to aid in meeting 
the first-year costs of the NMC program of 
encouraging broader American participation 
in international problems, was approved. 


Completion of Survey 


It was voted to recommend to the U. S. De- 
partment of State that the survey of engineer- 
ing education in Latin America, started in 1945 
by S. S. Steinberg, be completed. The Depart- 
ment of State is to finance the project. 


Hodgkinson Fund 


On behalf of the Society an expression of 
appreciation was voted to Francis Hodgkin- 
son, Hon. Mem. ASME, for an unrestricted 
gift of $956, designated as the Hodgkinson 
Fund. 


Death of W. S. Knudsen 


The death of William S. Knudsen, Hon 
Mem. ASME, on April 27, 1948, was noted 
with regret. 


Appointments 


The following appointments were approved : 
J. Harland Billings, annual meeting Section M, 
American Association for the Advancement of 
Science; J. Calvin Brown, inauguration of 
president, University of California; Alex D. 
Bailey, Gano Dunn, A. G. Pratt, and Harry A. 
Winne, Thomas A. Edison Foundation, Inc.; 
Robert L. Nugent, ir«»~~ration of president, 
University of Arizor 

L.E. Jermy, inaugur. «of president, Case 
Institute of Technology; William McCandless, 
inauguration of president, University of To- 
ledo. H. B. Maynard, centennial, Société des 
Ingenieurs Civils de France; and S. B. Crary, 
International Conference on Large Electric 
Systems. 
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t - following amendments to the Con- 
stitution, By-Laws, and Rules of The 
American Society of Mechanical Engineers, 
proposed by the Constitution and By-Laws 
Committee, were approved by the Council 
on May 31, 1948, and the Business Meeting of 
corporate members on June 1, 1948, at the 
Schroeder Hotel, Milwaukee, Wis. The 
amendments to the Constitution will be sub- 
mitted to the vote of members in a letter 
ballot early this month. A vote of the mem- 
bership is not necessary for amendments to 
By-Laws or Rules. Most of the amendments 
to By-Laws and Rules are of a minor nature 
and have been proposed to make numbering 
and terminology consistent throughout the 
Constitution. 


Amendments to Constitution 


(1) Art. C3, Sec. 1. The corporate mem- 
bership shall consist of Fellows, Members, 
Junior Members, and Honorary Members when 
elevated from a corporate grade.‘ In addition 
there shall be Honorary Members, Associates, 
and Student Members. 

(2) Art. C7, Sec. 5. The Council shall 
have power to fill vacancies in its membership 
by appointment until the next election, except 
that én filling the office of President, the Council 
shall choose the Vice-President having the longest 
consecutive service as Vice-President. In case 
two or more have equal length of consecutive service 
as Vice-President, the one shall be chosen, who 
is senior by length of corporate membership 
in the Society. 

(3) Art. Cll, Sec. 2. The Sections shall 
be associated into geographical groups with 
annual meetings at which each Section shall 
be entitled to representation. Each geo- 
graphical group shall be entitled to representa- 
tion in a subsequent conference of group 
representatives to be held annually. 





1 Italicized words indicate changes of present 
wording. 










Proposed Amendments to ASME Constitu- 
tion, By-Laws, and Rules 


(4) Art. C15, Sec. 1. In all professional 
and business relations the members of the 
Society shall be governed by the Canons of 
Ethics for Engineers incorporated in the By- 
Laws. (The Canons of Ethics for Engineers 
was published in full on pages 379 and 380 
of the April, 1948, MEcHANICAI 


~ \ 
ENGINEERING.) 


issue of 


Amendments to By-Laws 


(1) Art. B3, Par. 2 (New A corporate 
member elevated to Honorary Membership 
shall retain all of the rights and privileges of 
corporate membership. (The new proposed 
paragraph 2 makes it necessary to change the 
numbering of the present paragraphs 2 and 3 
to 3 and 4.) 

(2) Art. B4, Par. 2 (New). Promotion to 
Fellow shall be made only on the nomination 
to the Council on an approved form by five (5 
Fellows or Members. 

Par. 3 (Present Par. 2). Fifteen (15) af- 
firmative votes of the Council shall be required 
for the election of a candidate or nomines 
for any grade except Honorary Membership 
Two (2) 
t10n. 

Par. 4 (change in numbering from 3 to 4 

Par. 5 (Present Par. 4). All matters re- 
lating to admissions and to promotions in 
membership shall be in charge of the Admis- 
sions Committee under the direction of the Board on 
Membership. 

Par. 6 and 7 (Changes in numbering from 
5 and 6 to 6 and 7 

Par. 8 (Changes number from 7 to 8 and 
substitutes words ‘““‘Medals Committee’ for 
‘Committee on Medals.”’ 

(3) Art. B6A, Par. 19. The Amendment 
proposes a substitution of the words ‘‘Canons 
of Ethics for Engineers’’ for the words ‘‘Code 
of Ethics’’ whereever they appear in the para- 
graph 

4 Art 


negative votes shall defeat an elec 


B15, Par. 1 All members of the 





ASME MEMBERS TELEVISED OVER STATION WTMJ-TV, MILWAUKEE, WIS , DURING THE 1948 
SEMI-ANNUAL MEETING 


(Left to right: Ernest Hartford, Mrs. Sheehan, W. M. Sheehan, Mrs. L. H. Stark, and announcer, 
Art Whitfield. ) 
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Society shall subscribe to the Canons of Eth 
for Engineers formulated by the Engineers Cour 
cil for Professional Development and ratifie: 
by the Council on October 10, 1947, togethe 
with such amendments as may be approve: 
by ECPD from time to time, provided suc! 
amendments are ratified by the Council 

Canons of Ethics for Engineers incorporate 
in this paragraph were published on page 
379 and 380 of the April, 1948, issue of Mr 
CHANICAL ENGINEERING 

5) Art. B6A, Par. 2 (First reading T/ 
Council may delegate to the Boards established w 
the By-Laws, for a period of one year, it 
authority for specific responsibilities for th 
performance of any duties required to be per 
formed by the Council subject to any limita 
tions prescribed by the Council. One membx 
Board shall be a Director at Larg 
appornted annually. The Chairman of eac! 
Board shall be entitled to a seat in the Counc: 
without vote 

Par. 12 (First reading). This amendment 
substitutes the words “‘Constitution and By 
Laws Committee’’ for ‘‘Committee on Co 
stitution and By-Laws."’ 

Par. 15 (First reading). The Board 
Technology, under the direction of the 
Council, shall have supervision of the meet 
ings of the Society (except business meetings 
publications, divisions, and the research a 
The Board shall consist of nine 

Director at Large, four (4 
and a member (preferably the 


of each 


tivities 
one (1 


large, 


members; 
members at 
chairman) of the Meetings, Professional Division 
Publications, and Research Committees. The four 
4) members at large shall each serve for four (4 
years and the term of one (1) member shall expire 
at the close of each Annual Meeting 

6) Art. B9, Par. 1 (First reading A 
Semi-Annual Meeting shall be held upon the 
recommendation of the Board on Technology 
and authorization by the Council at its 
regular meeting at the previous Semi-Annua 
Meeting 

Par. 2 A General Meeting shall be held 
upon the recommendation of the Board on 
Technology and authorization by the Council! 

Par. 5 All Meetings of the Society, except 
business meetings, shall be in charge of che 
Meetings Committee, under the direction of 
the Board on Technelogy. 

7) Art. B13, Par. 1 (First reading). All 
publications of the Society shall be in charge 
of the Publications Committee, under the di 
tion of the Board on Technology. 

8) Art. B16, Par. 3 (First reading 
amendment deletes the present paragrap!: 3 
and changes the numbering of the present 
paragraphs 5 and € to paragraphs 4 and 


Amendments to Rules 


(1) Art. R3, Rule 2. The amendment 
removed periods in the abreviation A.S.M.E 
where it appears in the paragraph. 

(2) Art. R10, Rule 1. When a numb« 
members of the Society interested in a part cu- 
lar branch of the work of the Society f: or 
the formation of a Professional Division [or 
that branch, they may draw up a petitio 
the establishment of such a Division. | 
such petition shall be sent to the Profess: a! 
Divisions Committee for presentation to ‘he 
Council with its recommendation. (00 
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ipproval of the petition by the Council, the 
hairman of the Professional Divisions Com- 
mittee shall appoint a temporary Chairman of 
the New Division 

Rule 3. Upon the organization of a Pro- 
fessional Division the initial selection of the 
executive committee shall be made by the 
Council upon the nomination of the Profes- 
tonal Divisions Committee which will state the 
length of term of each appointee. 

Rule 4. Ds-ing the month of Cctober of 
each year the executive committee of each 
Division will nominate to the Counci/ through 
the Professional Divisions Committee one or more 
ndividuals from whom the Councs/ shall ap- 
point the new member of the executive com- 
mittee 

Rules 9 and 11. These amendments sub- 
stitute ‘‘Professional Divisions Committee” 
for ‘Standing Committee on Professional 
Divisions.’ 

3) Art. R14, Rules 2 and 3 
are deleted and the present Rule 4 is changed 
to Rule 2 

4) Art.R15,Rulel. The Words ‘Canons 
f Ethics for Engineers’’ are substituted for 
the words “‘Code of Ethics.”’ 

Rule 2. The word ‘‘canons"’ is substituted 
tor code ‘0 

5) Art. 15, Rule 2(h The 

subject to the approval of counsel of the 
Society’’ are deleted from the present rule 


These rules 


words 


Report of 1948 Semi- 
Annual Business Meeting 


fp members of the Society in a business 
session at the Semi-Annual Meeting at 
Milwaukee on June 1, 1948, elected the 1949 
Nominating Committee, voted to submit to 
mber ballot four amendments to the Con- 
tution, and heard a discussion of Society 
ation by H. H. Snelling of Washington, 


e names for the 1949 Nominating Com- 
¢ selected by the eight Regional Adminis- 
Committees and confirmed by the 
mal Delegates Conference which met at 
vaukee were presented to the Business 
ng by Edward H. Walton of New Haven, 
, and unanimously elected. (Nominating 
uittee is listed elsewhere on this page.) 
amendments to the Constitution which 
referred to the members by letter ballot 


led 


\ clarification of the language prescrib- 
he selection of the Vice-President to fill a 

y in the office of president; 

\ provision by which the Regional Dele- 
Conference might be held at any time 
g the year rather than only at the Annual 

g as is now specified; 

\ provision to include the Canons of 

tor Engineers as proposed by Engineers’ 
il for Professional Development; and 

\ provision that a member of the Society 
has been honored by selection as an 
ary Member, shall retain his corporate 


lowing these matters of business, 
'. Snelling of Washington, D. C., dis- 


(SME News 


cussed Society operation. He questioned the 
extent to which Council was delegating func- 
tions to the Executive Committee; he urged 
the extension of authority to the Regional 
Vice-Presidents; he questioned the extent to 
which Council was delegating its work to the 
several Boards and he opposed any possible 
change from the present method by which 
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the members express their opinions by letter- 
ballot to a procedure of proxy voting by 
which their views are canvassed only at Busi- 
ness Meetings. 

Mr. Snelling’s remarks by motion were 
referred to the Constitution and By-Laws 
Committee for study. 

The meeting thereupon adjourned. 


ASME 1949 Nominating Committee 
Organizes 


ELECTED at the 1948 Semi-Annual Busi- 
ness Meeting of The Anicrican Society of 
Mechanical Engineers, Milwaukee, Wis., June 
1, 1948, the 1949 Nominating Committee at 
its organization meeting chose (temporarily, 
© until next Annual Meeting) Wm. H. Old- 
acre, D. A. Stuart Oil Company, 2727 S. Troy 
St., Chicago 23, Ill., as chairman and secretary. 
Plans were made for a preliminary meeting 
of the committee at the 1948 Annual Meeting, 
New York, N. Y., at which arrangements will 
be made as to time and location of the executive 
meeting for nominations of the Society Officers 
in 1949. 

The 1949 National Nominating Committee 
is composed of the following 

Reoion I: T. A. Fearnside, Stone and Web- 
ster Engineering Company, 49 Federal St., Bos- 
ton 7, Mass.; E. W. Harrington, Ist Alternate, 
Manufacturers Mutual Fire Insurance Com- 
pany, 1550 Turk Head Bldg., Providence, R. I.; 
R. G. Chapman, 2nd Alternate, University of 
Vermont, Burlington, Vt.; and L. A. Lach- 
man, 3rd Alternate, Farrel-Birmingham Com- 
pany, Inc., Water St., Stonington, Conn. 

Recion II: H.C. R. Carlson, 209 Clinton 
Ave., Brooklyn 5, N. Y.; H.R. Kessler, 1s 
Alternate, Republic Flow Meters Company, 420 
Lexington Ave., New York, N. Y.; V. W. 
Smith, 2nd Alternate, Lummus Company, 420 
Lexington Ave., New York, N. Y. 

Recion III: P. C. Osterman, American Gas 
Furnace Company, Spring and Lafayette 
Streets, Elizabeth, N. J.; Henry H. Snelling, 
1st Alternate, Snelling and Hendricks, 900 F St., 
N. W., Washington 4, D.C.; Wm. G. McLean, 
2nd Alternate, Lafayette College, Easton, Pa. 

Recion IV: S. B. Earle, school of engineer- 
ing, Clemson College, Clemson, §. C.; Claude 
L. Huey, 1st Alternate, Babcock and Wilcox 
Company, 1203 Candler Building, Atlanta, 
Ga.; Louis G. Haller, 2d Alternate, Tennessee 
Eastman Corporation, Kingsport, Tenn. 

Reaion V: Tomlinson Fort, central stations 
department, Westinghouse Electric Corpora- 
tion, East Pittsburgh, Pa.; J. W. Brennan, 1st 
Alternate, American Blower Corporation, 8111 
Tireman Ave., Detoit 32, Mich.; F. F. Bor- 
ries, 2nd Alternate, 5685 Belmont Ave., Cin- 
cinnati 24, Ohio. 

Recion VI: Wm. H. Oldacre, D. A. Stuart 
Oil Company, 2727 S. Troy St., Chicago 23, 
Ill.; G. R. McNeile, 1st Alternate, 806 E. Miner 
St., South Bend 17, Ind.; H. L. Heywood, 2nd 
Alternate, Kearney and Trecker Corporation, 
6784 W. National Ave., West Allis, Wis. 

Recion VII: Bertram G. Dick, Dept. of 
Interior, Bonneville Power Administration, 
1300 N. E. Union Ave., Portland, Ore.; Fair- 


man B. Lee, 1st Alternate, Lee and Freeman, 
Inc., 1550 Ist Ave. S., Seattle 4, Wash.; 
Herbert I. Chatterton, 2md Alternate, Everett 
Pacific Shipbuilding and Drydock Company, 
Everett, Wash. 

Recion VIII: A. A. Woodward, Public 
Service Company of Colorado, 900—15th St., 
Denver 2, Colo.; Henry B. Atherton, Ist A/ter- 
nate, Kansas City Power and Light Company, 
Kansas City 1, Mo.; Venton L. Doughtie, 
2nd Alternate, University of Texas, University 
Station, Austin 12, Texas. 


Universities Honor 
Engineers 


URING the recent June season of univer- 

sity commencement excercises, four 
members of the ASME have been awarded 
honorary degrees for their achievements in 
the engineering field. 

Lewis K. Sillcox, Fellow ASME, of Water- 
town, N. Y., was honored by Syracuse Uni- 
versity when Chancellor William P. Tolley 
conferred upen him the honorary degree of 
doctor of laws, citing his technical articles on 
engineering subjects, which articles have 
been employed in teaching students at such 
engineering schools as Syracuse, the Massa- 
chusetts Institute of Technology, and Harvard 
University. Mr. Sillcox is first vice-president 
of the New York Air Brake Company. 

Max Jakob, Mem. ASME, research professor 
of mechanical engineering at Illinois Institute 
of Technology, was made an honorary doctor 
of engineering by Purdue University. 

George R. Rich, hydraulics engineer with 
Charles T. Main, Inc., of Boston, Mass., is 
the third ASME member honored. Mr. 
Rich received an honorary doctorate in engi- 
neering from the Worcester Polytechnic In- 
stitute, Worcester, Mass. 

Clarence E. Davies, secretary ASME, received 
the honorary degree of doctor of engineering 
from Clarkson College of Technology, Pots- 
dam, N. Y., at the commencement exercises on 
Sunday, June 20, 1948. 


Chicago Engineers to 
Honor Wilfred Sykes 


ILFRED SYKES, Mem. ASME, presi- 

dent of Inland Steel Company, Chicago, 
Ill., will receive the 1948 Award of Merit by 
the Chicago Technical Societies Council it 
was announced recently. 
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Wright Field Flight-Test Demonstrations to 


Be Feature of ASME Aviation Conference 
Dayton, Ohio, Sept. 20 and 21 


EMBERS and guests of the Aviation Di- 

vision of The American Society of Me- 
chanical Engineers who attend the ASME 1948 
Aviation Conference, to be held at the Engi- 
neers’ Club of Dayton, Ohio, Sept. 20 and 21, 
1948, will have a rare opportunity to inspect 
the facilities and the latest American fighting 
aircraft stationed at the Wright-Patterson 
Air Force Base, Wright Field, Dayton, Ohio. 
The opportunity is limited, however, to 
American citizens who meet the requirements 
of the Security Division at Wright Field. 


Security Questionnaire 


To facilitate security clearance, the ASME 
Aviation Division has prepared a questionnaire 
soon to be in the mails, which must be filled 
out and returned to Burson Treadwell, 1216 
Oakdale Avenue, Dayton 10, Ohio, not later 
than Aug. 15, 1948, by members and guests 
who wish to participate in the inspection 
tour. Those not cleared for admittance to the 
Field will be notified promptly by Mr. Tread- 
well. Additional copies of the questionnaire 
may be obtained from headquarters. 

The conference will consist of two technical 
sessions at which four technical papers will 
be presented. During the second session, the 
Engineers’ Club of Dayton will contribute a 
surprise feature which should be of interest to 
all engineers working in the aviation industry. 
In addition to the technical sessions, a uncheon 
and a banquet will complete the program of the 
first day. Technical sessions will be held at 
the Engineers’ Club of Dayton, while luncheon 
and dinner will be held at the Dayton-Biltmore 
Hotel. 


Flight-Test Demonstrations 


The entire second day will be given over to 
inspection tours of thie Power Plant Laboratory 
and the Aircraft Equipment Laboratory at 
Wright Field, and to static display and flight- 
test demonstrations of the latest types of air- 
craft stationed at the Field. This part of the 
conference will be restricted to American citi- 
zens who are passed by the Security Division at 
Wright Field. 

The program of the Conference follows: 


Monday, Sept. 20 


8:00 a.m, 
Registration 


Engineers’ Club of Dayton 


9:30 a.m. 
First Session 


Auditorium—Engineers’ Club of Dayton 


Analysis of the Activities of Navigators Dur- 
ing Three Arctic Missions, by J. M. Christen- 
son, research psychologist, psychology 
branch, Aeronautical Medical Laboratory, 
Wright-Patterson Air Force Base, Dayton, 
Ohio. 

Cockpit-Design Problems of High-Altitude, 

High-Speed Flight, by J. E. Sullivan, direc- 





AIR 


VERTICAL 


WIND TUNNEL OF THE 
MATERIEL COMMAND, WRIGHT FIELD, DAY- 
THE IS USED TO 
DETERMINE AIRPLANE SPIN CHARACTERIS- 
TICS, TERMINAL VELOCITY STUDIES AND 
PARACHUTE RESEARCH. 


TON, OHIO. STRUCTURE 


tor, Airborne Equipment Division, Bureau of 
Aeronautics, Navy Department, Washing- 
ton, D. C. 


12:15 p.m. 
Luncheon 


Junior Ballroom, Dayton-Biltmore Hotel 


2:00 p.m. 
Second Session 


Auditorium, Engineers’ Club of Dayton 


Turbojet Engine Controls, by C. S. Cody, sec- 
tion engineer, aviation gas turbine division, 
Westinghouse Electric Corporation, Phila- 
delphia, Pa. 

Thrust Augmentation as Applied to the Turbo- 
jet Engine, by Edward Woll, development 
engineer, aircraft gas turbine engineering 
division, General Electric Company, West 
Lynn, Mass. 


7:00 p.m. 
Banquet 
Speaker? Gen. S. R. Brentenall, Wright- 
Patterson Air Force Base, Dayton, Ohio 


Subject: The General Problem of Designing for 
Environment 


Tuesday, Sept. 21 


All-day tour of Wright Field restricted to 
American citizens cleared by the Security 
Division, Wright Field 
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9:00 a.m. 
Buses Jeave Dayton-Biltmore Hotel 


10:00 a.m. 
Static display of latest aircraft 


11:00 a.m. 


Flight-test demonstration of all types of air 
craft 


11:45 a.m. 
Luncheon 


1:30 p.m. 
Tour of power plant laboratory 
Tour of aircraft equipment laboratory 


4:00 p.m. 
Buses leave for Hotel 


Committees 


The following committees are in charge of 
the conference: 

ASME Aviation Division Executive Com 
mittee, F. K. Teichmann, chairman; ASMI 
Dayton Section, Executive Committee, F. H 
McCormick, chairman; Arrangements, E. D 
Smith, chairman; Technical Events, R. G. Olr, 
chairman; Finance, A. W. Kimmel, chairmar 
Banquet and Luncheon, Collins Wright, chair 
man; Wright Field Trip, Lieut. Col. E. N 
Ljundgren, chairman; Reception, Registra 
tion and Information, B. F. Downey, chair- 
man; Publicity, W. A. Chryst, chairman; and 
Women’s Entertainment, Mrs. F. H. McCor 
mick, chairman. 


500 Attend Heat Transfer 
and Fluid Mechanics 


Institute 


¥ ts first Heat Transfer and Fluid Mechar 
ics Institute was held in Los Angeles, 
Calif., June 21-23, 1948, on the campuses of the 
University of California at Los Angeles, Uni 
versity of Southern California, and the Cali- 
fornia Institute of Technology. Sponsored by 
the California Sections of scientific and engi- 
neering societies, including the ASME, western 
universities, Jet Propulsion Laboratory of the 
California Institute of Technology, and the 
Project SQUID (a co-operative research project 
of five eastern and five western universitic 
the Institute consisted of 12 technical sessic 
conducted on a highly scientific level at which 
basic problems of heat transmission and fl 
flow were discussed. Average attendance 
the sessions was 462 and 28 per cent of those 
who registered came from states other than 
California. 


c > 7 
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L. A. Appley Appointed 
AMA President 


PPOINTMENT of Lawrence A. App 
Assoc. ASME, vice-president of M« 
gomery Ward and Company, as president of ‘he 
American Management Association, and ele» a- 
tion of Alvin E. Dodd, Fellow ASME, «nd 
AMA president for the past 12 years, to he 
newly created post of honorary president \ as 
announced recently. 
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New ASM« Petroleum Division Organized 


ROFESSIONAL-DIVISION 
conferred recently by the Council of The 
American Society of Mechanical Engineers on 
the Petroleum Committee of the Process 
Industries Division in recognition of the Com- 
mittee’s success in reorganizing ASME ac- 
tivities in the field of petroleum mechanical 
engineering. The ASME now has 20 active 
divisions and one which is currently inactive. 
Organized by a group of 13 men under the 
leadership of William Raisch Mem. ASME, 
in June, 1944, the Committee set to work 
reactivating ASME interests associated with 
ASME mechanical problems of the petroleum 
industry. Two years later the Committee 
entered the “‘big league’’ among ASME 
program-making agencies, by sponsoring a 
full-fledged National Conference on Petroleum 
Mechanical Engineering at which a program 
of 37 technical papers attracted an attendance 
400. Greater attendance at the 1947 con- 
ference and the enthusiasm evident for the 
1948 conference indicates that the Committee 
has succeeded in providing a service and leader- 
ship appreciated by the petroleum industry 
More than 900 engineers have indicated ar 
nterest in the Committee's work. 

At its first meeting, the Committee charted 
ts interests as the mechanical problems of 
pr duction, refining, transportation, materials, 
manufacture of petroleum equipment, and 
Programs in two other fields 


Status was 


application 
if the petroleum industry are under considera- 
tion: education and junior-engineer activities 


The objectives of the new Division are: 


(1) To promote and exchange information 
pertaining to the mechanical problems in- 
volved in the production, transportation, 
refining, and the use of petroleum and its 
products. 

(2) To co-operate with other divisions 
and committees of the Society on interrelated 
problems. 

G3) To co-operate and collaborate with 

other associations and societies. 
(4) To disseminate information pertaining 
to petroleum (in so far as such information 
falls within the scope of this Committee's 
activities) through the presentation, discus- 
sion, and publication of technical matter re- 
lated to the industry. 

(5) To provide a common meeting ground 
where all members of the Society interested in 
petroleum and its products may gather and 
exchange experiences and technical data 
beneficial to the members and the petroleum 
industry as a whole. 


The 1948 project of the Division is the third 
annual conference to be held at the Herring 
Hotel, in Amarillo, Texas, Oct. 3 to 6, 1948. 
Twelve technical sessions are planned, cover- 
ing mechanical aspects in all fields of the 
petroleum industry. 

Members interested in the work of the 
Petroleum Division are urged to write to 


Headquarters 


ASME Oil and Gas Power Division Com- 
memorates 50th Anniversary of Diesel 
Engine in America 


Birmy the sponsorship of the Oil and 
Gas Power Division and the St. Louis 


ion of The American Society of Mechani- 
Engineers, the 20th Oil and Gas Power 
ional Conference was effectively utilized to 
irk the 50th anniversary of the Diesel engine 
(\merica. The event, held in the New 
ferson Hotel, St. Louis, Mo., May 20-22, 
+8, was the subject of an attractive booklet 
ribing the origin and history of the ASME 
ind Gas Power Division, listing the papers 
ented at the various technical sessions, and 
laying the products designed for Diesel 
gas-engine use by 45 manufacturers, who 
ibited at the conference. Copies of the 
klet are available and may be obtained by 
ting to Headquarters. 
The St. Louis Section was most hospitable 
their welcome of members, guests, and ex- 
itors. Actively heading up the St. Louis 
ion Committees were G. V. Williamson, 
rman; F. V. Hartman, secretary-treasurer; 
irles §. Fox, C. E. Beck, and David Larkin 
‘h other members giving excellent support 
! co-operation in the many and varied de- 
» incident to every meeting of this kind. 
a ctive Womens’ Committee arranged inter- 
ing tours and luncheons. 
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At the informal banquet held May 21, Prof. 
Glenn C. Boyer, chairman for 1948, presided, 
and the speaker, Joseph F. Holland, St. Louis 
attorney and banker, gave an interesting and 
inspirational talk illustrating how a civic- 
minded city government can accomplish re- 
sults on such activities as smoke abatement 
and slum clearance, if businessmen, engineers, 
and other professions co-operate in making 
such ventures the joint efforts of all citizens. 

Five technical sessions were held at which 11 
papers were presented. Among them were a 
series of four papers devoted exclusively to the 
history of the oil engine in America, “‘A 
Half Century of Diesel Development in 
America.’" These and the other papers will 
be published in a special Oil and Gas Power 
Proceedings, which has been the practice for 
many years. 

Lecture Course Popular 


A preconference lecture course was held on 
May 19 on the subject of lubrication. Ninety 
engineers, designers, and research workers 
attended the three lectures composing this 
event. These lectures, designed to complement 
the very successful lecture series of last year 
on ‘Diesel Fue! Oils,"’ will also appear as a 





ASME Calendar | 
of Coming Events 


Sept. 7-9, 1948 
ASME Fall Meeting, Reed Col- 
lege, Portland, Ore. 


Sept. 13-17, 1948 
ASME Instruments and Regula- 
tors Division Meeting, Conven- 
tion Hall, Philadelphia, Pa. 


Sept. 20-21, 1948 
ASME Aviation Division Meet- 
ing, Engineers Club of Dayton, 

Dayton, Ohio. 


Oct. 3-6, 1948 
ASME Petroleum Division Con- 
ference, Herring Hotel, Ama- 

rillo, Texas. 


Oct. 14-15, 1948 
ASME Wood Industries Division 


Conference, Sheraton Hotel, 
High Point, N. C. 
Nov. 3-4, 1948 
ASME Fuels Division—AIME 


Coal Division Meeting, Green- 
brier Hotel, White Sulphur 
Springs, W. Va. 


Nov. 28-—Dec. 3, 1948 
ASME Annual Meeting, Hotels 
Pennsylvania and New Yorker, | 
New York, N. Y. } 
Jan. 10-14, 1949 
ASME Materials Handling Divi- | 
sion and Management Division | 
Meeting, Convention Hall, 
Philadelphia, Pa. 


April 25-27, 1949 
ASME Spring Meeting, Hotel | 
Mohican, New London, Conn. 


Pat ot 


separate Oil and Gas Power Division publica- 
tion at an early date. 

Plant-inspection trips were made to the 
Busch-Sulzer Bros. Division, Nordberg Manu- 
facturing Company; Aluminum Ore Company 
to inspect the Nordberg radial Diesel engine 
recently perfected in conjunction with that 
company; Shell Oil Company Lubrication 
Laboratory; and the Carter Carburetor Com- 
pany. 


R. T. Sawyer, 1949 Chairman 


The Oil and Gas Power Division officers for 
1949 consist of R. T. Sawyer, American Loco- 
motive Company, chairman; W. W. Young, 
Diesel Progress, secretary; and G. C. Boyer, 
L. N. Rowley, T. M. Robie, and Robert 
Cramer, Jr., as the other members of the 
Executive Committee. New associates elected 
were Stuart Nixon, K. W. Stinson, Edwin 
Crankshaw, and C. F. Foell, who is the retiring 
secretary. 

At the Executive Committee meeting held 
on Saturday, May 22, plans were made to 
hold the next conference in Chicago, IIl., at 
Hotel Sherman during the week of April 24, 
1949. 
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HE Industrial Instruments and Regulators 

Division of The American Society of Me- 
chanical Engineers is co-operating with three 
other organizations working in the instru- 
ments field in sponsoring the Third Instru- 
ment Conference to be held in Convention 
Hall, Philadelphia, Pa., Sept. 13-17, 1948. 
Other co-operating societies are: Instruments 
Society of America, The American Institute 
of Physics, and America Institute of Electrical 
Engineers. 

As part of the conference, the Instruments 
Society of America is sponsoring an exhibit of 
the products of many of the manufacturers of 
industrial instruments and regulators. 

The four-day program consists of 15 tech- 
nical sessions at which 36 papers will be pre- 
sented on such subjects as ordnance instru- 
ments, temperature and pressure elements, 
automatic controls, control valves, process 
control instrumentation, and scientific and 
electronic instruments. 

The first ASME session on Monday after- 
noon, Sept. 13, will discuss temperature and 
pressure elements. On Tuesday, Sept. 14, 
Pres. E. G. Bailey will address an ASME- 
sponsored luncheon on *‘Engineers’ Opportuni- 
ties in the Field of Instruments and Controls." 
A session of process-contro] instrumentation 
sponsored by the ASME will follow the 


luncheon. 


The Tentative Program 
MONDAY, SEPT. 13 


10:00 a.m. 
(ISA) Ordnance Instruments 
Room 200 


Recent Developments in Servomechanisms, by 
Robert S. Edwards, Sperry Gyroscope Com- 
pany, Great Neck, L. I. 

The Instrumentation of the “Bat,’’ by H. K. 
Shramstad, Ordnance Development Labora- 
tory, Washington, D. C. 

Temperature and Pressure Measurements in 
Rockets, by R. J. Havens, Naval Research 
Laboratory, Washington, D. C. 


2:30 p.m. 
(ASME) Temperature and Pressure 
Elements 
Room 200 


Response Characteristics of Resistance Ther- 
mometers, by A. J. Hornfeck, Bailey Meter 
Company, Cleveland, Ohio 

Bourdon Tubes in 5000-Psi Pressure Transmit- 
ters, by O. C. Brewster, consultant, Litch- 
field, Conn. 


8:00 p.m. 
(ISA) Automatic Control 
Ballroom 


Demonstration of Automatic Control Prin- 
ciples, by Gerald F. Akins, assisted by 
John H. Kowalski, Eastman Kodak Com- 
pany, Rochester, N. Y. 


Third Instrument Conference to Be Held 
in Philadelphia, 


Pa., Sept. 13-17 


TUESDAY, SEPT. 14 
10:00 a.m. 
(ISA) Control Valves 
Room 200 
Valve Characteristics and Automatic Control, 
by J. G. Ziegler and N. B. Nichols, Taylor 
Instrument Companies, Rochester, N. Y. 
Control Valve Body Design, by D. P. Eckman, 
Cornell University, Ithaca, N. Y., and R. 
B. Werey, Conoflow Corporation, Phila- 
delphia, Pa. 
The Liquid-Flow Characteristics of a Pipe 
Line and a Control Valve, by Otto Kneisel, 
Hammel-Dahl Company, Providence, R. I 


10:00 a.m. 
(AIP) Scientific Instruments 
Room 300 

Electron Microscopy, by James Hillier, Radio 
Corporation of America, Princeton, N. J. 

The Measurement of the Particle Size of Sub- 
Sieve Powders, by R. E. Payne, Sharples 
Corporation, Philadelphia, Pa. 

Infrared Instrumentation, by Van Zandt Wil- 
liams, American Cyanamid Company, Stam- 
ford, Conn 


12:30 p.m. 
(ASME) Luncheon 
Convention Hall 
Speaker: E.G. Bailey, president ASME 


Subject: Engineers’ Opportunities in the Field 
of Instruments and Control 


2:30 p.m. 
(ASME) Process Control 
Room 200 
The Control Valve in Operation, by W. H 
Kidd and G. A. Philbrick 
Functional Flexibility in Process Control, by 
F. H. Trapnell, E. I. du Pont de Nemours 
and Company, Wilmington, Del. (tentative) 


8:00 p.m. 
(ISA) Electronics 


Looking Into the Future of Electronics, by 
Gordon Volkenant, Minneapolis-Honey- 
well Regulator Company, Minneapolis, 
Minn. 


WEDNESDAY, SEPT. 15 


10:00 a.m. 
(ISA) Cascade Controls 


Room 200 


The Use of Interconnected Control Instru- 
mentation for Offsetting Unfavorable System 
Characteristics, by J. A. Pellettere, Gulf 
Oil Corporation, Pittsburgh, Pa. 

Instrumentation—By and With Contrclled- 
Volume Pumps, by Robert T. Sheen, Milton 
Roy Company, Philadelphia, Pa. 

The ABC's of Multi-Element Control, by C. 
H. Barnard, Bailey Meter Company, Cleve- 
land, Ohio 


MECHANICAL ENGINEERING 


10:00 a.m. 
(AIP) Scientific Instruments 


Room 300 

The Physical Principles of Vacuum Measure- 
ments and Production, by C. H. Bachman, 
Syracuse University, Syracuse, N. Y. 

Acoustics Instrumentation, by Richard H. 
Bolt, Massachusetts Institute of Technology, 
Cambridge, Mass. and Richard K. Cook, 
National Bureau of Standards, Washington, 
D.C. 

The Tools of the Physics Teacher, by Richard 
M. Sutton, Haverford College, Haverford, 
Pa. 


6:30 p.m. 
Banquet 


THURSDAY, SEPT. 16 


10:00 a.m. 
(ISA) Control Instrumentation 


Room 200 
Supervisory Control Systems, by Louis Gess 
and R. M. Hutchinson, Brown Instrument 
Company, Philadelphia, Pa. 
Pneumatic Transmissions, by V. V. 
Foxboro Company, Foxboro, Mass. 


Tivy, 


10:00 a.m. 
(AIP) Scientific Instruments 
Room 300 

Radio Spectroscopy, by Charles H. Townes, 
Columbia University, New York, N. Y 

Gas Analysis by the Mass Spectrometer, by 
Alfred O. C. Nier, University of Minnesota, 
Minneapolis, Minn. 

Radioactive Tracer Techniques and Measure 
ments, by L. F. Curtiss, National Bureau 
of Standards, Washington, D. C. 


2:30 p.m. 

(AIEE) Electronic Instruments 
Room 200 

Fail-Safe Operation of Electronic Circuits, by 
G. D. Hanchett, Radio Corporation of 
America, Camden, N. J. 

Cathode-Ray Oscillograph Developments for 
Laboratory and Production Use, by A 
Barkley, Allen B. DuMont Laboratories, 
Inc. 

Oil-Film Thickness Indicator for Journal Bear 
ings, by M. L. Greenough, National Burea 
of Standards, Washington, D. C. 


8:00 p.m. 
(ISA) Instruments in Crime Detection 
Science in Crime Detection, by L. V. Boar 


man, Federal Bureau of Investigation, Phi! 
delphia, Pa. 


FRIDAY, SEPT. 17 


10:00 a.m, 
(ISA) General Instrument Session 


Room 200 


Deviations from the Square-Root Law in t 
Measurement of Small Flows, by Hen 
W. Stoll, Taylor Instrument Company 
Rochester, N. Y. 

Instrument Engineering Department—A Li 
ury or a Necessity?, by J. Johnston, J 
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E. I. du Pont de Nemours Corporation, 
Wilmington, Del. 

The Development of Instrument Curricula, by 
M. B. Hall, Foxboro Company, Foxboro, 
Mass 


2:30 p.m. 
(AIEE) Electronic Instruments 
Room 200 

A Study of Slide Wire Contact Resistances 
by W. E. Belcher, Jr., 
Company, Philadelphia, Pa 

Development of Self-Balancing Recorders, by 
A. J. Williams, Jr., Leeds and Northrup 
Company, Philadelphia, Pa 

Salinity-Temperature-Depth Recorder, by A 
W. Jacobson, Bristol Company, Water 


Brown Instrument 


bury, Conn 


A. G. Christie Awarded 
ASEE Lamme Medal 


LEXANDER G. CHRISTIE, honorary 
member and past-president ASME, was 
presented the 1947 Lamme Medal of the Ameri 
can Society for Engineering Education at the 
annual dinner of that society held in Austin, 
Texas, June 16, 1948 
Dr. Christie, who is professor of mechanical 
engineering at Johns Hopkins University, 
Baltimore, Md., received the award for his 
uccomplishments in technical teaching and the 
advancement of the art of technical teaching 
The Lamme Medal was established through 
i bequest of Benjamin Graver Lamme, who was 
hief engineer of the Westinghouse Electric 
Corporation from 1903 to his death in 1924 
He provided also for a medal to be awarded by 
he American Institute of Electrical Engineers 
for pioneer work in electrical engineering, and 
or a medal to be awarded by The Ohio State 
niversity, from which he was graduated in 
888, to a graduate of that university for 
ritorious achievement in engineering 


C. J. Freund Elected 
ASEE President 


Hunter Rouse Honored 


( ‘’ J. FREUND, member ASME, dean of 
4. the College of Engineering at the Uni- 
ity of Detroit, has been elected president 
the American Society for Engineering 
ation for 1948-1949, it was announced 
the recent annual convention of the Society 
the University of Texas, Austin, Texas 
ng prominent in engineering and educa- 
il circles, especially as an advocate of co- 
rative engineering education, Dean Freund 
a vice-president of the Society last year. 
also a member of the ASME Education 
mittee 
pon the retirement of B. J. Robertson, 
ber ASME, of the University of Minne- 
a4 at Minneapolis, Minn., Thorndike 
ille, dean of New York University’s Col- 
of Engineering, has been elected to fill 
two-year vice-presidency. 


M. Dawson, dean of the University of: 


va College of Engineering, has been re- 
ted vice-president in charge of the Engi- 


(SME News 


J. S. Thompson « 








¢ J FREUND, MEM ASME, WHO WAS 
ELECTED 1948-1949 PRESIDENT OF THI 
ENGINEERING 


AMERICAN SOCIETY FOR 


EDUCATION 


neering College Research Council for another 
term 

Other officers of the Society remain in their 
former positions. S. S. Steinberg of the 
University of Maryland is still a vice-president 
and chairman of the Engineering College 
Administrative Council Archur B. Bronwell 
of Northwestern University is secretary, and 
f the McGraw-Hill Book 
Company ts treasurer 

To Hunter Rouse, member ASME, and direc- 
tor of the Iowa Institute of Hydraulic Re- 


search as well as professor of fluid mechanics 
at the State University of lowa, went the $1000 
George Westinghouse Award. Sponsored by 
the ASEE, the award is presented annually 
for ‘‘distinguished contributions to the teach- 
ing of engineering students."’ 

Professor Rouse was cited specifically ‘‘for 
his extensive influence upon the teaching of 
fluid mechanics, for his revealing synthesis 
of diverse information, and for his inspiring 
guidance to students and associates 
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ASME Honors Secretary 
George C. Marshall 


ECRETARY of State George C. Marshall 
received a certificate of honorary member- 
ship in The American Society of Mechanical 
Engineers on July 9, 1948, in a brief ceremony 
during an informal luncheon in his honor at 
the Hotel Statler, Washington, D.C. E. G. 
Bailey, president ASME, conferred the honor. 
Secretary Marshall was cited by the Society 
for his distinguished services in military sci- 
ence and as Chief of Staff and General of the 
Army during World War II and as present 
Secretary of State.’ The honorary membership 
originally was scheduled to be conferred last 
December during the Annual Meeting, but 
was deferred because of Secretary Marshall's 
attendance at the Council of Foreign Ministers 
in London at that time. 

Some 20 officers of the ASME and guests at- 
tended the luncheon. Those present besides 
Secretary Marshall and Mr. Bailey included: 
Ralph E. Flanders, Republican Senator from 
Vermont; D. Robert Yarnal]l and Eugene W. 
O'Brien, past-presidents of ASME; Paul G. 
Hoffman, Economic Co-Operation Adminis- 
trator; W. A. Wrathers, president, AIME; 
C. E. Davies, secretary, ASME; Stewart E. 
Reimel, mem. ASME; and Paul B. Eaton, vice- 
president ASME Region III. 

Also present were: Rear admisal T. A. 
Solberg, Rear Admiral Harold G. Bowen, Brig. 
Gen. Marshall Carter, Brig. Gen. John K. 
Christmas, Brig. Gen. Richard C. Coupland, 
Ralph L. Goetzenberger, Abbott L. Penniman, 


Jr., William M. Sheehan, and Norman A. 


Shepard. 


High Mark Set by 1947 
Annual-Meeting 
Publicity 
HAT the 1947 Annual Meeting of The 


American Society of Mechanical Engineers 
held at Atlantic City, N. J., was one of the best 





SECRETARY OF STATE GEORGE C. MARSHALL RECEIVES CERTIFICATE OF HONORARY MEM- 
BERSHIP IN ASME AT CEREMONY IN WASHINGTON, D. C. 


Left to right: Paul G. Hoffman, Eugene W. O'Brien, Secretary George C. Marshall, 
E. G. Bailey, President ASME, and Senator R. E. Flanders.) 
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publicized meetings of the Society, is borne out 
by the final tabulation of clippings from news- 
papers and periodicals reported by George A. 
Hastings, ASME director of public relations. 
The 1947 clippings number four times those 
for the 1946 meeting and the space devoted to 
ASME news exceeds by almost three times that 
received in the previous year. 

Growing recognition by the press of the 
importance and prestige of the Society, more 
papers containing a larger content of matter of 
general interest, and important speakers ap- 
pearing before the ASME, were given as the 
reasons for the public's interest in ASME 
activities. , 

The following tables illustrate the com- 
parative publicity results for the 1946 and 1947 
Annual Meetings: 


CLippINGs 1947 1946 
Editorials 23 3 
News stories, New York 77 60 
News stories, outside 478 71 
Periodical stories 192 59 
Total 770 193 

CotuMN INcues oF SPACE 
Editorials 188 28 
News stories, New York 608 690 
News storffts, outside 2516 418 
Periodical stories 5755 1967 
Total 9179 3103 

Torat CeLumns 456 155 





Section Activities 


EPORTS of the following ASME Section 
Meetings were received at Headquarters 
during the month of July, 1948: 


Birmingham, May 14. Speaker: Blake R. 
Van Leer. Subject: UNESCO. Attendance: 
100. 

Central Pennsylvania, May 4. 
Toerner. Attendance: 200. 

Columbus, President's Night Dinner. At- 
tendance: 215. 

Dayton, May 11. Speaker: Don F. Copell. 
Subject: The Engineer's Philosophy and 
Your Business. Attendance: 85. 

Southern California, June 15. Speaker: Wm 
V. Reed. Subject: Prefabricated Housing 
Attendance: 70. 

South Texas, June 


Speaker: H. 


ll. Speaker: C. E. 
Davies. Subject: Report on International 
Management Congress. Attendance: 30. 
Toledo, June 10. Cruise and dinner. Ac- 
tendance: 80 members 
West Virginia, May 25 


Speaker: T. Napier 


Adlam. Subject Radiant Heating. At- 
tendance: 125 
Fort Wayne, June 17 Inspection trip 


through United States Rubber Company's 
plant, Fort Wayne, Ind. 





Engineering Societies Personnel Service, Inc. 


These items are from information furnished by the Engineering Societies 
Personnel Service, Inc., which is under the joint management of the national 
societies of Civil, Electrical, Mechanical, and Mining and Metallurgical 


Engineers. 
operative nonprofit basis. 


This Service is available to members and is operated on a co- 
In applying for positions advertised by the Service, 


the applicant agrees, if actually placed in a position through the Service as a 
result of an advertisement, to pay a placement fee in accordance with the 


rates as listed by the Service. 


These rates have been established in order to 


maintain an efficient nonprofit personnel service and are available upon 


request. 
columns. 
to the New York office. 


This also applies to registrants whose notices are placed in these 
Apply by letter, addressed to the key number indicated, and mail 
When making application for a position include six 


cents in stamps for forwarding application to the employer and for returning 


when necessary. 


A weekly bulletin of engineering positions open is available 


to members of the co-operating societies at a subscription of $3.50 per quarter 
or $12 per annum, payable in advance. 


New York Chicago 


8 West 40th St. 





MEN AVAILABLE! 

Cuier ENcinesr, 47, married; master’s de- 
gree,M.I.T.; mechanical, electrical, hydraulic. 
Widely experienced engineer with exception- 
ally broad technical knowledge and high ana- 
lytical capacity. Competent director of engi- 
neering, development, and research. Available 
upon two weeks’ notice. Location preferred, 
California. Me-313-4610-D-12. 

RgsEarcH-DEVELOPMENT ENGINEER, 27, re- 
ceiving MS mechanical engineering September, 
wants position developing special or new 
equipment, preferably involving combustion 
problems. Seven years’ experience apparatus 

1 All men listed hold some form of ASME 
membership. 


& 
84 East Randolph Street 


Detroit 
109 Farnsworth Ave. 


San Francisco 
57 Post Street 


test, and analysis 


Me- 


design, instrumentation, 
Location preferred, West or Southwest. 
314. 

MECHANICAL ENGINEER, June 1948 graduate, 
22 years old, married. Seeks position with 
future. Any location including outside 
U.S.A. Me-315. 

Generat Manacer, Columbia graduate, 
registered PE. Long experience with company 
manufacturing precision mechanical equip- 
ment; embracing organization, engineering, 
production, sales, advertising. Set up office- 
plant procedures. Developed cost system 
against pay-roll and material records. New 
York metropolitan area preferred. Will travel 
occasionally. Me-316. 


*tem. South Carolina. 





MECHANICAL ENGINEERING 






Youno Enoineerr, three years’ experience in 
sales, creative work, purchasing, personnel 
relations, and industrial engineering. Age 24 
BSME and IE. Enthusiastic, determined, and 
understands human nature. Me-317. 

ENGINEERING Executive, 38, married. BS 
mechanical (industrial) engineering, W. Va., 
1933. Professional license (W. Va.) Mem 
ASME. Experience, six years plant construc- 
tion, eight years mass production, two years 
sales. Me-318. 

Mecuanicat Enoinzkr, 27, married, BSME, 
desires foreign-staff position. Experienced in 
plant and industrial engineering. Available 
on two weeks’ notice. Me-319-464-D-7. 

MecHANICAL ENGINEER, ten years’ practical 
engineering experience in research and develop 
ment of vacuum pumps and microwave radio 
tubes. Desires responsible position as develop- 
ment or production engineer. Prefers New 
York, N. Y., location. Me-320. 


POSITIONS AVAILABLE 


Mecuanicat DrartsMan to lay out and de 
tail plumbing, heating, and ventilating equip 
ment. $3900-$4420. New York, N. Y. Y- 
1045. 

MecuanicaL ENGINEER with experience in 
shop work and also in genera] mechanical de 
signing. Must be able to supervise shop me- 
chanics. South. Y-1048. 

Instructors, bachelor of science degrees in 
mechanical or industrial engineering, or two- 
vear technical-institute education and at least 
ten years’ industrial experience. Three or more 
years’ industria) experience desirable, but not 
necessary. (@) One for mechanical-engineer- 
ing department, to teach engineering drawing, 
applied mechanics, materials of engineering 
and machine design. (6) One for tool-engi- 
neering staff, to teach process engineering, 
manufacturing, and tool costs, tool design, et: 
Positions start September 1, 1948. $3000 and 
up depending on qualifications. Connecticut 
Y-1067. 

Mecuanicat Enotineer, thoroughly experi- 
enced in piping and some experience in ventila- 
tion work helpful. Should have at least fifteen 
years’ experience for company constructing a 
large hospital and several related medical 
buildings in Venezuela. Y-1070. 

Mecuanicat Test ENGINEER, young, with at 
least two or three years’ experience, preferably 
in power-plant test field and should have 
majored in technical writing or at least qualify 
in that line. Work will include checking tech- 
nical articles on steam power-plant enginccr- 
ing; make charts, interpret drawings and 
charts, and, in general, revise and edit articles 
for technical publications. New York, N. Y. 
Y-1073. 

Mecnanicat ENGineer, 35-40, graduate, 
with die design and production experience on 
metal stampings, to be responsible for design 
and production of novelties and metal pro- 
ducts. $7000-$7500. Northern New Jerscy 
Y-1077. 

MECHANICAL DesiGNger-DrarTsMaNn, full re- 
sponsibility on heating systems in industria 
and commercial buildings, including the bo ler 
plant and underground steam distributing +ys- 
Y-1095(c). 

Saves ENGINEER, young, mechanical gra‘u- 
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rway Remote Liquid Level 
jicator with Control Unit 
oched 


Yarway Remote Hi-Lo-Alarm Signal Horns. 


dicator, 


electric sig# 
vides this check attwo gf more locationg anywhere in fhe plant. 


The Yarway Indicator is always accyfate because it ig operated 
by the liquid itgéff. Indicating meghanism is -never 

sure. There gfe no stuffing boxes/Complete separagion of indi- 
cating apf acwating parts is gchieved by permagent magnet 
transppfssion. 


f Automatic Control Uhit is attached directlf to the Indi- 
Cator and operates the yemote signal alarms 
at any remote locatiogs. : 


The Control Unit my also be used as a contrq@l for mechanical 
equipment such ag motor-operated valves, Ps, etc. 


FOR COMPLEJE DESCRIPTION AND SPECIFICATIONS OF 
YARWAY REMOTE LIQUID LEVEL INDICATORS, WRITE FOR 
BULLETIN /WG-1822. 


YARNALL-WARING COMPANY 
108 Mermaid Ave., Philadefphia 18, Pa. 
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Three Yarway Remote Hi-Lo-Alarm Signal Lights, 
showing low level, normal operation and high 
level. Each unit shows all levels. 





YAR WAY REMOTE LIQUID LEVEL INDICATOR 





ate, with equipment experience, to make lav- 
yuts, Prepare specifications and quotations, 
learn district-office sales and service routine 
and later become territorial sales representative 
for paint-spray manufacturer. $2700-$3300 
East. Y-1096 

AERONAUTICAL ENGINEER with master's de- 
gree, to head aeronautical option in Midwest- 
Should preferably have teaching 
Salary open. Y- 


ern college 
and industrial experience 
1098-R-§022-D-4225. 

ENGINEERS. (4) 
40, graduate, with plant engineering experi- 
ence, to supervise manufacturing maintenance, 
improvement programs, and power plant. 
$5000. (4) Assistant mechanical engineer, 30 
35, with plant engineering experience, to do 
drafting, planning, layout, and make 
$4000 Y-1110 

AssociaTE Prorgessor to teach machine de- 
sign. Must have at least a bachelor’s degree 
and should have had several years’ experience 
in design and development, together with a 
liking for teaching. $4400-$5000 for 
months, depending on experience. South. Y- 


Mechanical engineer, 35 


tests. 


Connecticut 


nine 


MaNuracturING Enoineer, BS degree pre- 
ferred, with wood-utilization major preferred; 
ndustrial or mechanical engineering accepta- 
ble, and three tc five years’ experience for the 
following work: supervision of process plan- 
ning and scheduling, time study, plant-facility 
layout for cabinet manufacture, establishment 
of manufacturing time standards, and the de- 
velopment of new and improved methods of 
manufacture. $4784 Y-1117. 

PropucTION ENGINEER, 35-55, with broad 
machine-shop experience in engine field, to 
supervise production of small gasoline engines 
$6000-$8000. Northern New Jersey. Y-1122. 

Junior ENGINEgR, recent mechanical gradu- 
ate, interested in thermodynamics, fluid flow, 
and automatic control, to do design develop- 
ment and application engineering. $3000. 
Orange County, N. Y. Y-1123. 

ENGINEERS. a) Methods engineer with 
heavy and continuous experience in the air- 
craft or allied industries to be responsible for 
processing, tooling, equipment, the setup and 
continuing operations of all shop operations 
and mechanical productive work. (4) Super- 
intendent, experienced in precision machine- 
shop work principally in the manufacture of 
experimental parts. Must have supervisory, 
administrative, and engineering-liaison ex- 
perience in that connection. Work is of high- 
precision small-quantity character. (¢) Super- 
intendent, machine shop; responsible for gen- 
era} supervision of operations in machine shop 
Must have broad, heavy, and progressive 
experience with machine-shop operation and 
supervision in the aircraft or allied industries. 
Salaries open. Eastern New York. Y-1126. 

Junior EnGrineer, mechanical, BSME, with 
consideration given for any postgraduate 
Prefer up to two years of industrial, 
manufacturing employment with a general 
mechanical background. Will 


Virginia 


wi ork ° 


assist senior 


engineers in carrying through major projects 
in general engineering. Projects involve prob- 
lems in materials handling, fluid flow, electric- 
ity, steam and power generation, strength of 
materials, pressure-vessel design, and piping. 
Excellent opportunity for advancement. Sev- 


eral field trips each year to various plants to 
$2600 and up, depending upon 
New York, 


learn processes 
experience and qualifications 
N.Y. Y-1134 

Instructor, young, BS in mechanical engi- 
neering. Prefer a man with at least one year of 
experience, but will consider a recent graduate. 
Will teach engineering drawing, elementary 
and advanced, and descriptive geometry. 
Salary dependent upon qualifications. Massa- 
Y-1139 


DeveLopMeNt Enoineer, mechanical gradu- 


chusetts 


ate, with at least five years’ design and opera- 
tion experience covering pumps and turbines, 
to supervise experimental project. $5000 
$6000. Western New York. Y-1152 
MEcHANICAL ENGINEER, 30-40, with some 
practical operating experience in either an 
industrial or utility plant. Will be required to 
obtain data, study, analyze, and recommend 
solution to mechanical-power problems; engi- 
neer the design, layout, and purchase of equip- 
ment; place new equipment in service and in- 
struct on operation; study, analyze, and recom- 
mend on proper operation of mechanical-power 
apparatus; supervise 


training of operating 


personnel; generally supervise 


Ohio. Y-1153-D 


ENGINEER [oO 


operation 
Salary open 
MECcHANICAI teach thermo- 
dynamics and other mechanical-engineering 
subjects Opportunity 
Salary to start $3600-$4500 depending on ex- 


perience 


for advancement 


Assistance given in locating living 


accommodations. Ohio. Y-1159-D 
Macuine Desicners to work on fast-acting 

cams and followers and layout of same. Re- 

search program entirely. $4200-$4680. Con- 


Y-116i 


ENGINEERS 


necticut. 
(a) Director of engineering, to 
take over regular engineering desi d be in 

¢ gular engine g design and be in 
charge of research and development on convey- 


ing machinery. About $10,000 6) Machine 





MECHANICAL ENGINEERIN( 





designer, 25-35, to work on special machiner 
for breaking ice 


About $§200a year. Upstart 
New York. Y-1162 

Epiroriat AssisTaANT, young, graduate n 
chanical engineer, who has had some writit 
experience, either on a college paper or oth 
periodical. Experience on internal-combusti: 
engines, particularly on Diesel engines, is very 
desirable. $3900 to start. New York, N. 
Y-1163 

MecuanicaL ENGINEER, graduate preferred, 
with considerable experience in design of heat 
ing and ventilating systems, and capable of 
handling responsibilities. Must be able to 
Rental of housing h 
$5200-$6000. Nort 


make neat drawings. 
been provided for 
Carelina. Y-117}3. 
Process OR MANUFACTURING ENGINEER f 
medium-sized fabricating and assembly plant 
particularly dealing with stamping, die cast- 
ing, and plastic molding. Must be good ad 
Salary, $10,000a year. Locati 
Y-1182 
Cuter ENGINEER, mechanical, 


ministrator 
Connecticut 
35-50, w 
considerable experience in pressed-steel pr 
knowledge of 
id 


aac 


ucts Must have complete 





presses, power brakes, plant layour, an 
of production Prepare all schedules for sh 
Salary New York metropolitan area 


Y-1183. 


ASSISTANT OR 


open. 


AssoctaTeE Prorgssor for engi- 
neering college in Iowa. Assistant professor 
should have either excellent experience, back- 
ground, or advanced degree in industrial engi 
neering, mechanical engineering, or business 
administration. Teaching will be on 
trial engineering Associate professor w 
require an MS and should have had teaching 
experience Salary for profte 

$3600-$4200 on nine-month basis with addi- 
tional tor 
associate professor, $4000-$48C0 


assistant 


teachi g, 


R-4809 


ompensation summer 





Candidates for Membership and Transfer 
in the ASME 


HE application of each of the candidates 

listed below is to be voted on after Aug 
26, 1948, provided no objetion thereto is made 
before that date, and provided satisfactory 
replies have been received from the required 
number of references 
either comments or objections should write to 
the secretary of The American Society of Me- 
chanical Engineers immediately 


Any member who has 


KEY TO ABBREVIATIONS 


Re = Re-election; Re = Reinstatement; Ret. & 
T = Reinstatement and Transfer to Member 
NEW APPLICATIONS 

For Member, Associate, or Junior 
Ames, Freperick Harve, Jr., Richland, Wash. 
Anprews, Norman W., Jr., Baldwin, L. L., 
N. Y. 
Baker, Joun Haynes, Schenectady, N. Y. 
Barnett, SaMuet CLarence, Atlanta, Ga. 
Bayer, Bruce M., Nashville, Tenn. 


BerGeTHoN, Opvarp M., Hanover, N. 


H. 





Bopinson, FrenerickK Witttam, Millbrae, 
Calif. (Re & T 

Brown, Rosinson Watson, San Ant 
Texas 


Cameron, RayMon> Abert, Chicago, I! 
Cuapwick, Joun Wittiam, Casper, Wyo. (BR 
CuapMan, Artuur Horscey, Adelaide, Sout 
Rr) 
Ciose, Samuet, Cleveland, Ohio 
Cocuran, Ernetsert W., Dayton, Ohix 
Croset, Louis Paut, Colchester, England 
Crusgi, Corne ius, New Orleans, La 
Curtis, ALFRED BrunbaGe, Cleveland, O 
Dato, Epwin Epwarp, Chicago, III. 
Dopson, Cuarces Westey, Harrisburg, P 
Dryspae, GeorGce S., San Francisco, Ca 
DuBots, T. Randa LL, St. Louis, Mo. 
Exitunp, Water Bizet, North Brook 
Mass. 
Ervacuer, A. Joun, Philadelphia, Pa 


Australia 





Fevcar, Ropert Pattison, Jr., Austin, | ¢xas 
Fevcter, ALrreD Martin, Syracuse, N. ¥ } 
ASME News continued on page 724 | 
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minute Wegte Uhimiddallile 
mercially perfected in 1864. Ten years ; 
earlier, the first “Roots” Blower was ; 
produced. We're not good because we're ; 


old . .. but old because we're good. 
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Most industries can profit from the experience of chemical processors 

in the use of Roots-Connersville equipment. Air, gas and _ solid | 
particles are pushed or pulled through pipes by R-C Blowers and 
Vacuum Pumps. Mixtures are agitated and aerated. R-C Meters 
accurately measure gas input and output. Our Liquid Pumps move 


viscous liquids efficiently and economically. 

For blowers, especially, we offer you an exclusive, important 
advantage. That is, our dual-ability to supply either Centrifugal or 
Rotary Positive units. Because we build both, we can recommend, 
without bias, the type which will do the job best. Only Roots- 
Connersville makes available this dual choice. 

Our wide experience in the application of blowers and similar 
equipment is at your service. We help many industries to improve 
processes and products and to reduce costs. Consult us, without 


obligation. 


ROOTS-CONNERSVILLE BLOWER CORPORATION 


808 Michigan Avenue. Connersville, Indiana 





with cash-register accuracy, from 1,000 
| CFH te 1,000,000 CFH. 
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ForsytuH, Georce Howarp, Barrow-in-Fur- 
ness, England 

Fox, Roy E., Jeannette, Pa. 

Geer, Freperick S., Owego, N. Y. 

Gios, Raymonp E., Jr., Freeport, Ill. 

GortscHaLtk, Winston W., Lancaster, Pa. 

GranaM, Harry Marker, Bridgeport, Conn. 

GuTMAN, Joun S., New York, N. Y. 

Haar, Artuur N., Jackson Heights, N. Y 

Haun, Acrrep Zacuary, Broger, Texas (Rt & 
1 

Haran, Martin Lewis, Maysville, Ky 

HartTuna, Artuur F., Kansas City, Mo. 

Haw tey, Don W., Geneva, III. 

Henry, Rosert L., Jeannette, Pa. 

Herren, Witson T., Barrington, II] 

HittNer, Wacrter F., Mercer Island, Wash. 

Himmec, Seymour Cuartes, New York, N. Y. 

Hutzetman, Howarp E., Vandalia, Ohio 

Inter, Davin G., New York. N. Y. (Re & T 

Irwin, WiILtt1AM Joun, Toronto, Ont., Can 

Jerrery, Henry Trensarth, Transvaal, Union 
of South Africa 

Joun, Paut, Goose Creek, Texas 

Jones, Water H., Mr. Lebanon, Pa. 

LaBriz, Tueopore J., Brooklyn, N. Y. 

Lamina, W. E., San Francisco, Calif. 

Leecn, Cuarces M., Chicago, Ill. 

Lemke, Epwarp Lupwic«, Clifton, N. J. 

Lusty, Ivor, Seattle, Wash. 

Lyman, Kennetu E., Chicago, III. 

MacIntyre, Ronatp G., Worcester, Mass. 
‘Re 

Macwean, Georce R., Porspam, N. Y. 

Marcuetti, Josepx P., Brooklyn, N. Y. 

MatrHews, Witi1aM STEPHEN, Jr., Beverly, 
Mass. 

McKay, Gorpon B., Ramsey, N. J. 

Mearns, ALEXANDER, Glasgow S.4, Scotland 

Meyer, Peter W., Stamford, Conn 

Micuakt, Davin E., Los Angeles, Calif. 

Mittier, Etpon F., Hollis, L. I., N. Y. 

MontaGue, Puitie A., Bay City, Mich. 

Munxers, Ratpn A., WauxeGan, IL! 

Nott, GeorGe Cart, North Ridgeville, Ohio 

Otprie.p, Rosert D., Elyria, Ohio 

Oxsen, WitttaM Russet, Fargo, N. D. 

Pearson, EuGene W., Oakland, Calif 

Puitiips, Ricuarp Lynn, Chicago, Ill. 

Puitpot, Norspourn E Scarsdale, N. 
Re & T 

Poacua, Savak F., Boston, Mass. 


’ 


Porter, Preston Wituiam, Grand Rapids, 


Mich. 
Pritst, Henry Maxcou, Pittsburgh, Pa. 
Rackuirre, Frep Aupen, Belfast, Maine 
Reape, Vincent J., Dobbs Ferry, N. Y. 
Reynotps, Joet W., Jr., Swampscott, Mass. 
Rt 
Ricu, Frepericx S., Fanwood, N. J. 
Sannes, Witxis Cart, Maywood, Ill. 
Sansom, Epwarp Marsu, Jr., Cranford, N. J. 
SCHMIDLAPP, THEODORE GeiL, Troy, Ohio 
ScottarD, Witt1am E:twoop, White Plains, 
N. Y. 
Scott, Lewis Fietcuer, Hinsdale, Ill. 
Sirney, Dantet Harotp, Akron, Ohio 
Sottanorr, Louis, Montclair, N. J. 
SomMerrigtp, Earte M., Philadelphia, Pa. 
‘Re & T) 
Streets, Witt1aM Roperts, Camden, N. J. 
Stimson, StepHen K., University, Ala. 
Streeter, Ropert Leroy, Lexington, Ky. 
Stryker, Joun R., Boulder, Colo. 


Symer, Donatp G., Depew, N. Y. 
TenEyckx, ANDREW, Jr., Detroit, Mich. 
Teuret, Ropert GeorGe, Bronx, N. Y. 
Tryon, Water Epwin, Lake Alfred, Fla. 
Witt, Jack Crayton, Richland, Wash. 
Wo rer, Harry Artuur, Chicago, Ill. 
WurRTENBERG, Oscar A., Hatboro, Pa. 


CHANGE IN GRADING 


Transfers to Member 


Bretz, Frank Epwarp, Oak Park, III. 

Bryant, Lorton Witiiam, Connersville, 
Ind. 

Core, Lenorp S., Tucson, Ariz. 

Harvey, THomas N., Jr., Los Gatos, Calif. 

Lee, Erastus H., Warrington, 
England 

Nevunorr, Justin, West Springfield, Mass. 

Ropcers, Ottver Exvtor, Swarthmore, Pa 

Rosst, Bontrace E., Baldwin, Long Island, 
N. Y. 

Suttivan, GeorGce Gate, Los Angeles, Calif. 

Wo tre, Paut E., Garwood, N. J. 


Transfers from Student Member to Junior. 300 


Mabel C. Smith Dies 
ASME Receptionist 
Since 1920 


EMBERS of The 

Mechanical Engineers will regret to 
learn of the death, on June 15, 1948, of Miss 
Mabel C. Smith, receptionist at the Society 
headquarters in New York since 1920. She 
had been at her post the day before, apparently 
in good health, and her death occurred at her 
home during the night. 

Through intelligent effort, Miss Smith de- 
veloped qualities of a good receptionist, an 
important post in any organization and par- 
ticularly important at the headquarters of a 


Lancaster, 


American Society of 


national engineering sociery 

In tribute to Miss Smith's talent as a recep- 
tionist, one of her colleagues on the ASME staff 
‘She did not come by it without great 
ASME 
more than a quarter of a century ago she was a 
bewildered novitiate in business. One of her 
chores was to relieve the receptionist during 


wrore 


personal effort. When she came to 


Later in life she confessed 
She would 


the lunch hour. 
that this assignment petrified her 
become panicky and uncertain. 
remember members’ names or the business on 
hand. By sheer strength of will she deter- 
mined to become master of the situation. She 
memorized not only members’ names but hu- 
Her persis- 
tence in learning to know thousands of ASME 
members had a far reaching dual benefit. It 
endeared her to the members themselves and it 
developed sound public relations at that vital 
point, the reception desk.”’ 


She could not 


man-interest facts about them. 





Necrology 


4 ‘HE deaths of the following members have 
recently been reported to headquarters: 

Cooper, Freperick F., June 13, 1948 

Cooprer, Witsur S., date not known 

Duryee, ANprew B., June 17, 1948 


MECHANICAL ENGINEERING 


Eron, Lewis J., June 9, 1948 

Fores, James B., May 29, 1948 
GEVRENZ, THEODORE M., May 22, 1948 
Gotem, Georce C. W., date not known 
Grove, WiLt1aM G., 
Kocu, Georce B., date not known 
Ovairtt, Davin W., June 7, 1948 
Pererson, Artuur J., June 25, 1948 
Powe t, James A., June 10, 1948 
Torrey, Donacp F., June 6, 1948 
Wriaurt, Roy V., July 9, 1948 


date not known 





ASME Transactions for 
July, 1948 


‘Lae 1948, issue of Transactions of th 

ASME contains the following 
Laboratory Investigations of the Mechanisn 

of Cavitation, by R. T. Knapp and A 

Hollander 

The Hydrodynamics Laboratory of the Cal 
fornia Institute of Technology, by R. T 
Knapp, Joseph Levy, J. P. O'Neill, and 
F. B. Brown 

Hydraulic Problems in Connection With tl 
Design of the Granby Pumping Plant, by 
E. B. Moses 

An Analysis of the Dynamic 
Cam-Driven System, by J. A. Hrones 

Curvature-Acceleration Relations for Pla 
Cams, by M. L. Baxter, Jr 

Studies in Boundary Lubrication—III: The 
Wear of Carbon Brushes in Dry Atm 
pheres, by W. E. Campbell and R 
Kozak 

Large Hydraulic Forging Presses, by M. D 


Forces it 


Stone 

Streamlining Effect on Air Resistance 
Smoke Lifting on Steam Locomotives, by} 
J. F. Griffin 

Frequency-Response Measurements of 4 
Hydraulic Power Unit, by M. R. Hanr 

Power Turbines for Natural-Gas Expansi 
by Stephen Bencze 

Performance Characteristics of Tight Wh 
Oak Laminated-Stave and Solid-Sta 
Barrels, by R. S. Kurtenacker and D 
Patrick 

An Investigation o* the Variation in Heat 
Absorption in a Pulverized-Coal-Fi 
Water-Cooled Steam-Boiler Furnace 


I—Variation, in Heat Absorprior 
Shown by Measurement of Surt 
Temperature of Exposed Side 

Furnace Tubes, by L. B. Schuelc 
Furnace Heat-Absorption Efficic 
as Shown by the Temperat 
Composition, and Flow of G 
Leaving the Furnace, by W 
Reid, Paul Cohen, and R. C. ¢ 
Variations in Heat Absorptior 
Shown by Density and Velo 
Measurements of Fluid With 
Tube, by A. R. Mumford 
C. G. R. Humphreys 
Comparison and Correlation of 
Results of Furnace Heat-Abs 
tion Investigations, by A. 
Mumford and G. W. Bice 

Discussion of four preceding papers 
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